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Koehring 
Sizes in Cubic Feet 
Capacities 


Mixers for construction work: 
4, 7, 10, 12, 15, 20, 24, 30, 44 
Equipped with low charging 
hopper, batch hopper and side 
loader. 


Hot Mixers for bituminous 
pavements: 12, 20, 22. Side 
discharge type and end dis- 
charge type. 

Paving Mixers: 6, 11, 16, 22 
Equipped with distributing 
boom and bucket or spout 
















Gasoline power, steam power 
or electric motor. 


The Heavy 
Duty Mixer 
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Built with a generousity of material and Koehring, from the four-foot capacity to 
liberality of design, the Koehring is, be- the forty-four-foot capacity has heavy- 


yond question the heavy duty mixer duty construction. 
from which you can demand the utmost 
capacity, in continuous, season-after- 
season operation—the mixer which is a 


Investigate the trucks of the Koehrinz, 
the main frame, the drum suspensicn, 
the superframe, the drive, the bearings, 


See Pre ca See en Bi 


safety-factor against delays and break- and you can see what Koehring heavy- 
downs—insurance that the job will duty construction means to you in re- 


iiss GS 


go through on _= schedule. Every liability and durability. 


Write for five booklets giving details of Koehring heavy-duty construction. 


KOEHRING MACHINE CO., Milwaukee, Wis. 
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Filled in Portion of Pier 
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Original Rock Surface 


¥ Line of Rock Excavation 


Cofferdam for 46th St. Piers, North River, New York City 


The deepest and one of the largest steel sheet piling cofferdams on record. 
Lackawanna Steel Sheet Piling, as usual, was used exclusively. 


Built Under Direction of Dept. of Docks and Ferries, New York City 


R.A.C. Smith, Commissioner of Docks, R.C. Harrison, First Deputy Commissioner, C. W. Staniford, 


Chief Engineer, R.T. Betts and J.J. Pemoff, Ass’t Engineers 


Contractors; Holbrook, Cabot & Roilins Cor- 


poration, New York. Thos D. Bryson, Engineer in charge, Daniel Hughes, Superintendent. 
The design and execution of this dam were under the direction of C. W. Staniford, Chief Engineer, and 


his assistants. 


Most prominent among the proposed new docking facilities on 
the Manhattan side of the North River are a 1000-foot pier 150 feet 
wide, at the foot of 46th Street and having wide slips of equal length 
and excavated to a depth of 44 feet on each side; also a half pier 1000 
feet long extending along the northerly side of 44th Street and having 
a similar 1000-foot slip on the north side. 


At this location in the North River, the pier-head linc is 700 feet 
riverward from the old bulkhead line, so extension of the old bulkhead 
line inshore 300 feet was necessary to provide for 1000-foot docks. 
The slips had to be excavated at the shore end through a ledge of 


rock running from 20 feet in depth near the bulkhead line to zero 
at about 250 feet from that line. 


|ACKAWANNA 


Nearness of rock to the surface at the shore end suggested the 
construction there of a filled-in quay-wall for a distance of 219 feet 
and from there on for a 781-foot river end of the ordinary timber 
pile construction 


The importance of this work to engineers interested in pier founda- 
tion and other subaqueous work of unusual size cannot be overesti- 
mated. We shall therefore devote our advertising space here for 
some weeks to the more important features. If for no other reason 
than keeping yourself well posted, you should watch for and read 
this series. All managing and contracting engineers should also have 
a copy of our book “Lackawanna Steel Sheet Piling.” 


STEEL (QMPANY 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK 


BUFFALO 
BOSTON 


PHILADELPHIA 


CLEVELAND 
CINCINNATI 


CHICAGO 
DETROIT 


ST. LOUIS 
ATLANTA 


SAN FRANCISCO 


Licensees for the manufacture of Lackawanna Steel Sheet Piling: 


For Great Britain and British Colonies in the Eastern Hemisphere, Cargo-Fleet-Iron Co., Ltd., Middlesborough, 


England 


For France, Italy, Spain, French Colonies and Protectorates, Italian Colonies and Spanish Colonies fn. 


the Eastern Hemisphere: Cie Des Forges & Aciéries de la Marine et d’Homécourt, Paris, France. “+0 
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Concreting Plant for Halifax 
Ocean-Terminal Work 


The new Ocean Terminals now under construction at excavation, Feb. 
Halifax, N. S., were described in Engineering News, 
Dec. 9, 1915, p. 1118. The plan contemplates an entirely 
ew railway entrance to the city and the construction 


of a 2,000-ft. landing quay and six 


providing water at depths 
from 30 to 45 ft., with a 
omplete freight terminal 
and a passenger railway 
station in immediate con- 
junction with the docks, At 
present the railway cut, a 
contract ef about $1,750,000 
is near completion, and 
work is well under way on 
the first stage of the dock 
work. This comprises the 
landing quay and one of the 
piers and the breakwater, 
which protects the whole 
pier section, This dock work 
is held by one contract, 
which will total about 
$5,500,000. The contractor, 
Foley Bros., Welch, Stewart 
& Fauquier, has been en- 
gaged about a year and a 
half. The work to be done 
comprises the manufacture 
of a great number of large 
reinforeed-concrete hollow 
blocks that go to make up 
the quay wall, the placing 
of these blocks and the 
dredging of the harbor to 
the required depth. For this 
work a remarkably large 
and well-equipped plant has 
heen installed. Fig. 3 shows 
| plan layout of the termin- 
al site and the contractor’s 
plant. The large photograph 
in the inset sheet that ac- 
companies this issue of En- 


vering News is a panorama view taken just inshore 
the contractor’s plant, overlooking that plant and 
Halifax harbor. The various parts of the plant are shown 


FIG. 1. 


oth in the view and in the plan. 


The details of the railway contract work were described 
i the issue of Jan, 27, 1916, p. 188, and the subaqueous 
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CONCRETE-MIXING PLANT AT 


HALIFAX OCEAN TERMINALS 
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1916, 
will be devoted to the manufacture and handling of the 
large concrete quay-wall blocks. The very novel method 
of laying up these blocks in the wall was described in the 
1,200-ft. pliers issue of Dee. 9, 1915. 


228. The present article 


In brief, these walls are made 


up of rows of huge concrete 
blocks set up in tiers to a 
height of 50 to 60 ft. and 
footing on concrete pedes- 
tals set inside a diving bell 
on the dredged rock bottom. 
Rach block has cells which 
are filled, after placing, 
with concrete or sand and 
stone, the conerete filling 
being alone the front and 
in the center transverse row 
of cells in each block. The 
blocks vary in’ dimension 
with their location in the 
wall, but for the most part 
are of one standard size, the 
variation from that size be- 
ing relatively slight. The 
standard block is 31. ft. 
long, 21 ft. 10 in. wide and 
t ft. deep. It has 8-in. walls 
reinforced for both perma- 
nent and handling stresses 
and is provided with 15 
open cells, Each block con- 
tains about 30 eu.yd, of 
concrete and 5,000 Ib. of 
reinforcement and weighs 
60 tons. Of the 3,634 
blocks to be used, over two- 
thirds are of this type. The 
concreting plant is ar- 
ranged so that the material 
enters at the south end of 
the site and moves during 
the manufacturing process 
toward the north, where the 
blocks are laid. The sand 


and gravel, which are excavated from a combined pit 
about 14 mi. away, are brought by train and by barge 
across Halifax harbor to the wharves immediately along- 
side of the concrete plant. 
over a conveyor tunnel that runs from the erusher to the 
mixer house, using both floating and railway cranes, 


They are dumped in piles 


i 
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The details of the mixer house are shown in Fig. 4. 
The general route followed by the material from the stock 
pile to the mixer is as follows: The combined sand 
and gravel, containing considerable large material, is 
dumped over the conveyor tunnel in high storage piles 
and is let through hoppers onto the belt as required. 
The belt carries it to the elevator at the house, which 
passes it onto screens that separate the fine and coarse 
aggregate into the bins over the mixers. The oversizes 
pass through an open chute to a 12x24-in. Reliance jaw 
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l= Engineers’ Office 
2=Contractors » 
3=Shop & Camp 

4= Power House 

5* Mixing Plant 
6=Cement Storage 

7= Steel Bending Shed 
8= Steel Storage 
9=Crushers 

0=Gronite nef wome | Shed 
ll= Traveling Derri 

k= Sand & Gravel Storage 
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FIG. 2. LOOKING WEST OVER BLOCK-CASTING YARD AT THE 
crusher, which in turn passes the reduced sizes back to 
the elevator and thence to the bins. 

At the north end of the conveyor tunnel there is a: 
other jaw crusher, which was installed to crush the 
larger stones from the storage pile. As at present oper- 
ated, these stones are picked from the conveyor belt and 
wheeled to the north end of the tunnel, where they are 
thrown into the crushers. From there the reduced sizes 
are elevated and thrown onto the storage pile agai: 
This has not proved a satisfactory method of caring fo 
the large stone, and next season an effort will be made 
to get rid of the large stones before they reach the storay: 
pile. 

The mixer plant is equipped with four 30-cu.ft. (loose 
measure) Ransome mixers that are motor driven from 
electric power furnished by the near-by power house. Orig- 
inaly there were three standard yard mixers in the mixer 
house, but it was found that the batch so delivered was 
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Area to be filled after Quay. Walls are completed 
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HALIFAX HARBOR 


FIG. 3. 


LAYOUT OF CONTRACTOR'S PLANT AT HALIFAX.OCEAN TERMINALS 
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HALIFAX OCEAN TERMINALS; RAILWAY APPROACH AT EXTREME LEFT 


too great to be conveniently distributed in the block 
forms, so the drums were changed to a special 30-cu.ft. 
size and another mixer installed. This plant has a ca- 
pacity of about 1,000 cu.yd. per day. The concreting 
plant was installed by the Ransome Concrete Machinery 
Co. 


Layout oF CONCRETE BLock YARD 


In front of the mixer house a block yard had been 
laid out with standard-gage railway track on the ordi- 
nary ladder-track design. It is so arranged that the 
platforms for the concrete-block forms can be placed with 
two lines of forms to each intervening space between 


to Screerr 


hr 
4 






y 


ve 
Y 
Y 


S of 


AM 4 
OME 


Section A-A 


Spout from Scre 
to Crusher — | 


ENGINEERING 


Spout from Elevator 


FIG. 4. DETAILS OF CONCRETE-MIXING PLANT AT HALIFAX HARBOR 
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tracks. 
the concrete mixer house, is shown in Fig. 2. 

A number of methods of conveying the conerete from 
the mixer to the form were considered, including spout- 
ing from a centralized plant and spouting from localized 
plants to which concrete would be brought in by train. 


A general view of the yard, looking west from 


After some experimentation and study, it was decided 
most economical to convey the concrete from the mixer 
to the form in buckets resting on cars in small trains, 
Such a train is shown in Fig. 6. 

The blocks are formed on wooden platforms with forms 
furnished by the Blaw Steel Construction Co., Pitts- 
burgh. The details of one of the standard blocks as it 
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FIG. 5. PERSPECTIVE VIEW OF 


is formed in the yard are quite clearly shown in the per- 
spective in Fig. 5. 


The casting platforms are made up by bedding 8x10- 
ft. ties in the sand and placing thereon 6x8-in. sills, 
to which is spiked a 1%4-in. floor. On this floor the 


Single Line on 
Locornotive Crare 


“Each Cell of 
Inside Forrrs 
removed at a Tirne 


CONCRETE BLOCK IN PROCESS OF MANUFACTURE, USING BLAW STEEL FORMS 


outside steel forms, of outside-flanged steel plates, are 
held in place by dowels inserted through the bottom 
flange of the form and into the floor, with the inne: 
face of the form fitted along lines marked on the floor, 
The tops of the forms are spaced and held in position 


FIG. 6. CONCRETING THE BLOCKS FOR THE QUAY WALL AT HALIFAX 
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flat spacers set above the top channels of the forms, 
: making it unnecessary to put any tie-rods through 
concrete. 

On account of the amount of steel in each block, it is 
essary to set the forms and the steel together. The 
tice is therefore to set the forms for the three in- 
ir pockets first, and the bars for the inner walls are 

placed and wired in position around these forms. 
\/ter this the forms for the outside pockets with their 
nforeement are set, and then follows the placing of 
el for the outside walls, after which the outside forms 
set up. 
[he steel forms are made up of light plates reinforced 


vith angles. In Fig. 5 is shown the form for one of 
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FIG. 7. 160-TON CRANE HANDLING 60-TON BLOCK 
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the pockets. It consists of four side plates and four 
corner channels bolted together, so that by the removal 
of slotted bolts which lock the plates and channels to- 
ether the entire form can be collapsed and. withdrawn 
in one piece, A lifting gear with four tongs engages the 
plates at the corners. 

These forms are set up on the platforms, which are 
fixed in groups of eight to ten, and each group is con- 
reted at one time. The concrete is conveyed from the 
nixers in Insley 14-yd. buckets on flat cars, and the 

ickets are handled in the yard by a locomotive crane 

ordinary capacity, made by the Industrial Works, of 
Bay City, Mich. Fig. 6 shows the process of concret- 
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ing one of the blocks—first, the locomotive, then the 
flat car with the buckets of conerete, then the crane for 
handling the conerete. From six to ten sets of forms 
can be filled every day, giving a yardage of 180 to 300 
yd. of conerete. 

Thirty sets of forms are used. The first cost of the 
forms averaged 40c. per cu.yd., and the handling aver- 
ages about 20c. per cu.yd. The mixing and placing of 
the conerete come to about 60¢. per eu.yd. 

The steel for the blocks is bent to te mpl sina bending 
shed just south of the concreting plant and is carried on 
flat cars to the block yard, as needed. 

At the beginning of the work an attempt was made to 
fill the forms with a narrow-mouth conerete bucket, but 
the concrete clogged. It was later found more simple to 
have boards over the top of the interior forms, leaving 
only the wall opening, and to dump the concrete from a 
large bottom-dumping bucket directly on top of the 
forms, to be shoveled into the walls later. 

These forms are allowed to remain for 30 hr., when 
they are removed to an empty pallet somewhere else in 
the yard. At the end of 28 days the blocks themselves are 
taken away and stored in the yard, leaving available other 
pallets on which the sueceeding blocks may be cast. For 
handling the blocks a 160-ton crane, also made by the 
Industrial Works, of Bay City, Mich., is in use, and 
special tongs have been manufactured for the Halifax 
work. Fig. 7 shows this crane lifting one of the 60-ton 
blocks. The crane, a regular wrecking crane, is equipped 
with outriggers on the side and is blocked up from the 
ground on each side whenever a concrete block is lifted. 

The tongs, which are also shown in Fig. 7, consist of 
a special framework of structural steel, hung from heavy 
chains with curved grips that fit into openings left for 
the purpose in the concrete blocks. These openings are 
arranged on the different-sized blocks in such position 
that the tongs can always carry the blocks in balance. 
There is a special pulley arrangement on the tongs, where- 
by they can be opened and shut. These same tongs are 
being used on the crane that carries the blocks to be de- 
posited on the harbor bottom. 


Power House AND OTHER DETAILS 


The power house furnishing the electric power and com- 
pressed air for the entire job is located just south of the 
concrete mixer. The equipment of this house is as 
follows: 

Two 150-hp. locomotive boilers, two 14x14-in. Ames 
engines belted to two 100-kw. Westinghouse direct-cur- 
rent generators, one 300-hp. Cochrane feed-water heater 
and one 12x12x18-in. Rand air compressor for furnish- 
ing air to granite-dressing tools. The granite-dressing 
house is just north of the concrete mixer. This stone is 
brought by batge from a quarry just across the Northwest 
Arm, on the west shore of the lower harbor. The stone 
will be used to cap the quay walls. 

The harbor contract at Halifax is held by Foley Bros., 
Welch, Stewart & Fauquier, with J. P. Porter and R. 
B. Porter in charge and J. W. Roland as Chief Engineer. 
For the first year and a half C. D. McArthur, now Chief 
Engineer of the Blaw Steel Construction Co., was Chief 
Engineer for the contractor, and most of the plant de- 
tails described here were worked out under his direction. 
The terminals are being built by the Canadian Govern- 
ment, with James McGregor as Superintending Engineer. 
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Bone’s Retaining-Wall Patent 
and Its Anticipations 


SYNOPSIS 
forced-concrele retaining wall, held by k. A. Bone, 


The patent on a cantilever rein- 


is being vigorously defended by its owner, who is 


demanding, and obtaining, royalties from many 


cities, railroads, ele. Decisions against infringers 
of the Bone patent have heen Ve ndered by Federal 
courts in Ohio and Colorado. A decision against 
This 
arlicle describes the patent and recites what appear 


Bone has just been re nade red in Indiana. 


lo be numerous anticipations in foreign literature. 


The 


conerete structures is becoming aggravated. 


situation in regard to patents on reinforced- 
Engineers 
who in good faith have designed and built structures of 
supposedly standard types or who in the course of regular 
practice have developed somewhat novel improvements of 
ordinary details are being confronted with royalty de- 
mands from holders of patents purporting to cover the 
structure in question. In some cases these patents are 
unknown or obscure, and the demand is apparently a 
chance shot fired in the hope of bringing down large 
In other cases the patent has been tested in the 
courts, and the demand is a part of a well-organized cam- 
paign to enforce the property rights of the owners of 
the patent. 

In the latter case the engineer can do little but accede 
to the demands, if he is convinced that the legal validity 
of the patent has been established; but the history of re- 
inforced-concrete patent suits has been such that most 
engineers hesitate to accept the rule laid down by court 
decisions or 


game. 


out-of-court settlements as final, so inade- 
quately have most such suits been defended by the alleged 
infringers. Furthermore, in many of the patents the 
engineering evidence of use prior to the patent application 
is overwhelming, though there is much difficulty in im- 
pressing such evidence upon the intelligence of a court 
not familiar with engineering. 

To this last-named class belongs the 
on reinforced-conerete retaining walls. 


Bone patent 
Covering, as it 
does, a most common engineering structure—a cantilever 
reinforced-concrete wall, of which literally thousands of 
miles have been built in the United States—it would prove 
a gold mine to its owner if its validity were established. 
Backed by a favorable Court of Appeals decision, the 
owner, Frank A. Bone, of Cincinnati, Ohio, is now en- 
gaged in a systematic campaign for royalties on all walls 
of this type and is now prosecuting at least half a dozen 
suits against cities, counties and corporations for infringe- 
ment. He has also published an advertisement offering 
15% of the royalty obtained to anyone informing his 
office of a wall on which royalty is finally collected. As a 
result, it is probable that soon every cantilever concrete 
wall in the country will be under attack, unless court 
decisions adverse to the patent deter the owner from fur- 
ther activity. 

On account of the thoroughness of this campaign and 
the number of engineers who have been and will be 
concerned, Engineering News has thought it worth while 
to publish the history of the Bone patent and a list of 


what appear to be anticipations of it. O 
the courts must finally decide as to whether th: 
pations actually invalidate Bone’s patent; but 
neering profession is entitled to know the facts 
so important a matter. 


Bone Parent; Retnrorcen-Concrere Reva: 


The Bone patent is United States patent No. 
and is dated July 29, 1902. The application was {i}, 
21, 1899, serial number 713,859. It was issued to 
A. Bone, his application being dated Apr. 18, 1899. 
one drawing accompanying the patent is reproduced 
Figs. 1 to 3, and the main paragraphs of the applicatio: 
and of the claim are as follows: 


My invention relates to improvements in retaining walls 
for abutments of bridges, sea walls, banks of. stre; 
embankments, cuts, dams, dry docks and such places as 
desired to retain earth or other matter permanently in ; 
with its face at an angle nearer vertical than it would natur- 
ally repose when exposed to the action of the elements « 
gravity. 

The said invention consists principally of introducing 
masonry of concrete, stone or brick a framework of steel « 
iron in such a way that the whole wall is so much strengt! 
ened thereby that the volume of the masonry may be great! 
reduced, and yet the height, base and strength against ove 
turning, bulging or settling will still be ample. 

The object (stability with reduced volume) is furthe; 
accomplished by the peculiar shape of the cross-section of the 
wall allowable. 

The construction is shown in the accompanying drawings 
in which Fig. 1 represents a cross-sectional view of 
invention. Fig. 2 represents a side view of one of the metal 
bents and connections, turned one-fourth around from its 
position in Fig. 1. Fig. 3 represents a cross-sectional view 
ef the metal on line y z, Fig. 2. 

In the drdwings similar letters refer to corresponding part 
throughout the several views. 

In the form of wall shown the base extends somewhat mor 
to the rear than to the front of the vertical part of the wall 
but this may be varied to suit the circumstances—that is, th 
base with proper proportions of metal may be extended almost 
wholly to the rear or to the front of the vertical part without 
danger of its breaking off—the form shown in the drawings 
being what might be called an inverted T, while thos: 
suggested would be in the form of an L or reversed L. A 
represents the masonry; B represents the material retained 
B’, the earth on which the wall rests. 

It is evident that a wall of the shapes mentioned is not 
so liable to be overturned from the pressure of material 
behind it as would a wall.of the same height and area ot 
section, but having a rectangular trapezoidal or triangular- 
shaped section, for it is impossible to obtain as much bas: 
and height with a given amount of masonry with these last- 
named shapes as it is with those described above. This wall, 
also having more base and less weight, will rest more securely 
on a soft or yielding foundation. The weight of the materia! 
resting on the heel acts, however, to cause said heel to press 
on the earth below and thus cause friction to prevent th 
whole wall from sliding outward. 

The retaining wall is preferably composed of 
concrete masonry with skeleton or framework of steel or iron 
located at the back parts, where the greatest tensile strain 
comes, and of other strengthening rods of metal located at 
the lower part of the toe. Brick or stone masonry may, how- 
ever, be used in place of concrete, or a concrete backing ma) 
be used with a brick or stone face. 

[Here appear paragraphs giving a detailed description of! 
the reinforcement.—Editor.] 

In a soft or yielding foundation a row of piles n are placed 
along under the toe of the wall. With the piles driven to i 
firm foundation or with the toe of the wall resting on a firm 
foundation the wall in order to be overturned by a pressure 
in the rear would have to turn on the toe of the wall with 4 
pivot near where the pile n is located in the drawings. In 


this case it is evident that the body of the wall, together with 


cement- 
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earth or other material resting on the back of the base, 
have to be lifted upward. Thus it can be seen that the 
e of the wall as described is such that the tendency to 
overturned by pressure on the back is overcome with a 
mum amount of material in the wall; but this reduced 
int of material in masonry must be reinforced by the 
eduction of a stronger material than masonry where the 
test tensile stress comes. 
With the earth pressing outward on the vertical part of 
wall and downward on the heel or back part of the base 
<« evident that the internal stresses created within the 
1] will act to create tension in the rear and compression in 
front, or the pressure Outward results in an upward pull 
the back and a downward push on the front part of the 
vertical part of the wall. Now ordinary good masonry of 
rete, brick, or stone is as good a material as we could 
sire to resist the compressive strains on the front, but with 
vall as described previously and shown in the proportions 
f the drawings the best of masonry would be deficient in 


ol 





Fig. & 


FIGS. 1 TO 3. FACSIMILE OF DRAWING ACCOMPANYING 
PATENT NO. 705,732, ISSUED TO FRANK A. BONE 


Strength in the back part and would be liable to crack open 
and the body of the wall break off and fall outward. I there- 
fore place my metal in the extreme back part of the wall, 
where the tension is greatest and where the metal will have 
the greatest effect, being farthest from the neutral axis of 
the wall. The upright of metal is, however, made stiff enough 
to resist any tendency of the wall to bulge that might occur 
in making a wall as thin as the one described. 

The T-shaped angle plate b, a cross-section of which is 
shown in Fig. 3, is secured to the rear side of the upright 
member e and is used on account of its stiffness and rigidity 
and because the greatest mass of metal is placed in the 
extreme back part of the wall, where the greatest strain 
comes and where it is of the most service. 

The back part of the base or the heel of the wall under 
the forces mentioned would be subject to a tension in the 
upper portion. I therefore put in the tie-brace f at this point. 

In building my retaining wall the metal skeleton is first 
erected in place, each intersection being fastened together 
with a sufficient number of rivets or bolts. The masonry is 
then built around the frame, completely covering it and pro- 
tecting it from the elements. The projections m m m, etce., on 
the back part of the wall run horizontally along the length 
f the wall and are for the purpose of increasing the sliding 
riction between the wall and the material retained, and thus 
ssisting to keep said wall in its normal position. The 
tained material catches on the projections and creates 
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considerable downward pressure on the back part of the 
wall as a resultant of the weight of the retained material 
When the material retained is in a liquid state, I claim no 
advantage to be derived from the projections mentioned 

I am aware that retaining walls have been constructed of 
concrete and steel, but none to my Knowledge have been sup 
ported on their own base as mine, nor have any of them 
entirely inclosed the steel within the concrete, nor have any 
of them used the weight of the material retained as a force to 
retain itself. 

Having thus described my invention, what I claim as new 
and desire to secure by letters patent, is: 

1. The combination with a retaining wall having a heel, 
of a metal structure embedded vertically in said wall and 
obliquely in said heel, so that the weight of the retained 
material upon the heel of the metal structure will operate to 
retain the wall in vertical position. 

2. In retaining walls the combination with a wall of 
masonry, a series of tapering upright bents or members of 
metal braces embedded within the interior of said masonry 
at the back part, only, of the vertical portion and continuing 
down along the upper part of the heel of said wall to the 
back part thereof, substantially as and for the purposes set 
forth. 

3. The combination with a retaining wall having an 
inclined heel, of a metal structure embedded within said wall 
and heel, consisting of upright bents at the back part of the 
vertical wall and continuing down along the upper part of 
the heel of said wall to the back part thereof, in such a 
manner that the weight of the retained material upon the 
heel of the metal structure will operate to maintain the wall 
in vertical position. 

4. A retaining wall having a heel (strengthened by metal 
within and connected with braces in the wall by suitable 
brace rods) extending to the rear of the base, upon which 
the retained material rests and acts by gravity to keep said 
wall in its normal position, substantially as described. 

5. The combination with a retaining wall having a heel, 
of a metal structure embedded within said wall and heel, 
consisting of upright bents at the back part of the vertical 
wall and continuing down along the upper part of the heel of 
said wall to the back part thereof in an inclined direction 
whereby the weight of the retained material upon the heel 
of the metal structure will operate to maintain the wall in 
a vertical position, as set forth. 

6. In a retaining wall a series of tapering bents embodied 
in said wall composed of the upright member e, base g¢ and 
tie-brace f in combination with the masonry substantially 
as described. 

7. Ina retaining wall a series of bents of metal in the back 
part of said wall extending down along the upper part of the 
heel, and a series of strengthening rods k provided with 
enlarged ends and embedded in the lower part of the toe of 
said wall, in combination with the masonry of said wall, 
substantially as described. 

8. In retaining walls a series of bents composed of the 
tapering upright member e having flanges b, the tie-brace f 
and base brackets g in combination with the masonry, sub- 
stantially as and for the purpose set forth. 

9. In retaining walls a series of upright bents tapering in 
size and strength from the base to the top, angle rods i and 
braces f between said rods and said bents, in combination 
with the masonry, substantially as described and for the 
purpose set forth. 

10. In a retaining wall the combination with the masonry 
thereof, of upright bents having their lower ends suitably 
anchored and braced and provided with suitable angle plates 
and brackets, said angle plates and brackets being adapted 
to be so held in said masonry that any vertical or lateral 
slipping or movement of said plates or brackets independent 
of the movement of the upright bents and the wall will be 
prevented. 

11. In retaining walls the anchor bars d attached to the 
bracket c in combination with the upright member e and 
wall A substantially as and for the purposes set forth. 

12. In a retaining wall the beam i attached to the brace 
f in combination with the masonry A, substantially as and for 
the purposes set forth. 

13. In a retaining wall the combination of the metal 
framework consisting of the longitudinal bars a and i and a 
series of tapering upright bents and braces between said 
bents and the bars i, with a wall of masonry inclosing said 
framework substantially as and for the purposes set forth. 

14. In retaining walls the brackets h attached to the 
brace f in combination with the masonry A for the purpose 
set forth. 

15. In a retaining wall the base g in combination with 
the upright member e, tie f and masonry A, substantially as 
described 
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16. The combination with a retaining wall having a heel 
and a toe at opposite sides thereof, said toe having an inde- 
pendent metal structure embedded therein, of a metal struc- 
ture embedded within said wall and heel, said structure 
consisting of upright bents at the back part of the vertical 
wall and continuing down along the upper part of the heel 
of said wall to the back part thereof, so that the weight 
of the retained material upon the heel of the metal structure 
will operate to maintain the wall in a vertical position. 

17. The combination with a retaining 
inclined heel and a toe at opposite 
structure embedded within said 
consisting of upright 
wall and 
of said 


wall having an 
sides thereof of a metal 
wall and heel, said structure 
the back part of the vertical 
continuing the upper part of the heel 
wall to the thereof, whereby by reason of 
the toe and the heel the weight of the retained material upon 
the heel of the the 
wall in a vertical position. 


bents at 
down 
back 


slong 
part 


metal structure will operate to maintain 


History or PATENT AND Suits 

It is understood that Mr. Bone claims to have conceived 
the wall some time before the first application for his 
patent (1898). There was the usual discussion between 
the Patent Office examiner and the inventor, which is on 
record in the department, but the patents cited by the 
examiner do not appear to have been important. 

So far as can now be discovered, there was no publica- 
tion about Bone’s wall until the latter part of 1901 
or the first part of 1902. In Engineering News, Mar. 27, 
1902, p. 242, there is a brief article describing the new 
type of wall invented by Mr. Bone, accompanied by a 
drawing which is practically a copy of the Patent Office 
drawing. 

After the publication of this article there were two 
letters in Engineering News, one by David A. Molitor, 
now of Toronto, Ont., the other by J. Lehman, of Copen- 
bagen, Denmark. Mr. Molitor claimed that he had an- 
ticipated Bone’s invention in a paper he read before the 
Cornell Society of Civil Engineers in June, 1899, published 
in the “Journal” of the Association of Engineering Socie- 
ties, Vol. 24, No. 1. Mr. Lehman claimed that he had 
built walls of precisely the same type in Denmark, as 
early as March, 1898, and that his invention was_pro- 
tected by patents in Denmark. The wall shown in Fig. 6 
is the Lehman wall, Danish patent No. 3,316, applied for, 
curiously enough, on the same day as the Bone patent— 
Apr. 21, 1899. 

Subsequent to 1902 a number of articles appeared on 
L-shaped retaining walls, some of them by Mr. Bone and 
by Evan P. Bone; but little or no attempt was made to 
demand rovalties under the patent. About this time 
the American literature of reinforced concrete began 
noticeably to increase; and from then on, the L-shaped 
retaining wall has become a fixture in the literature 0! 
the subject. In none of these books, however, has any 
definite statement been made that the L-shaped wall is 
patented. 

The first suits brought by Mr. Bone were commenced in 
1912 and 1913. Since that time at least two decisions 
have been rendered in his favor, the most important of 
which is that against the Citv of Akron, which was decided 
in the Federal District Court for the northern district of 
Ohio, eastern division, in 1914, and affirmed by the 
United States Circuit Court of Appeals, sixth circuit, 
before Judges Warrington, Knappen and Dennison, on 


Mar. 2, 1915. Judge Dennison wrote the decision. This 


decision has been used by Mr. Bone as his main support 
in other suits that he has brought and also as a potent 
argument in favor of his patent in any controversy with 
alleged infringers. 
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Another famous suit was that against the | 
surlington & Quincey R.R., which was settled out « 
This suit against the railroad was for $400,000, 
advice of counsel the railroad compromised the « 


Mr. Bone for $18,000. 


The photograph of th 


check has been successfully used by Mr. Bon 


propaganda. 


The third case, in Denver, was s 


Mr. Bone’s favor mainly on the basis of the 0} 
the defendant not having any new evidence to pres 


A fourth case, tried 


in Indianapolis 
Anderson, was decided against Mr. Bone on Ja 


before 


1916 (Engineering News of Feb. 3, p. 246). 

In this last case, there were brought to the atten: 
the court, for the first time, a number of foreign 
cations showing what were claimed to be direct ant 


tions of the Bone patent. 


As mentioned last week, . 


Anderson in his opinion said he was convinced that 
the Akron case the court did not have all the facts | 
it and he believed the prior art disclosed walls embod 
the essentials of the Bone invention. His main point wa: 
that under these circumstances the patent could not 
construed broadly and, if it were valid, the claims n 
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cale, donwant la moindre fraction, qui doit régler la section | 


a B et dans le voisinage 

Les priliminaires établis, nous n’avons qu’a calculer le 
or ke sont nement comme un mur de réservoir, toutefois, 
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Tous les chimente sont ainsi délerminés. Appliquons cetie 
tthode a un cas particulier. 

{pplication — Soit un mur de 4 metres de hauteur ; le 
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Supposons w égal 6 0°24; on 2, en pranant ici la fraction 
$. car la charge est uniforme : 


n=0"2, =o =0,0R0, d= 0.24090 _ 9 47 
4 4 
La tension totale dex barréaux en fer est 
1aRO " 10880 
t oni 10860, d'ou w=: 7 + 1360 

Telle est la surface & répartir entre les barreaus hors 
placts dans la hauteur de 1", A)g-partie inféricure 
leur attribuée & » est suffisante 


le ve 


2 « 10860 


travail & la compression du ciment esi © | = 
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| 274; on prendra done pour a= 025 a 0°26, par exemple, si 
} Von ne veut pas dépasser le taux de 25', | /paisseur totale 
sera de 0°30 environ. 
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valeur de » sera d'envirun 0°85, et | éparsseur lolale 
saillie de le nervure et plateau, sera de 0°95 par exem) 

Ui est facile de voir que le cube de maconner ¢ 
seruit beaucoup plus considérable. Pour le plateau horieonta 
AB, secs dimensions sont toutes déterminées, pursque ls 
section nécessaire cn B est connue 
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aboutit obliquement au sommet, nous sommes obligés de ne 
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3H a: mais que, par contre, la région 
dangereuse est beaucoup moins longue que dans le cos dune 
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horizontale au sommet; on se rappellera que le langente 
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réduire progressivement les sections, comme novt 
ene cine, le ciment ot le fer travaillant solideire- 
nt lorequ'on a dépassé cote région dangereusc, il ny 4 
a de réduction & opérer sur la section totale, comprenant 


FACSIMILE OF PAGE 611 OF “LA CONSTRUCTIO’ 


MODERNE,” SEPT. 22, 1894, SHOWING PLANAT’S WALL 


be restricted to the particular form of reinforcement 


shown by Bone. 


It is the intention of this article not to discuss tlic 


legal complications of the Bone patent; that is entirel; 
beyond the field of this journal. What it is purposed to 
do is to present in as brief form as possible the state 
of the art of designing reinforced-concrete retaininy 
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: up to the time that Mr. Bone made application for 
»atent ; to show, in so far as is possible, the engineering 
ts of the retaining-wall patent situation. 
is quite possible that there may be legal conditions 
lh make the Bone patent valid. It is quite possible 
Mr. Bone can collect millions of dollars’ royalty 
‘he hundreds of millions of dollars’ worth of L-shaped 
foreed-conerete walls that have been built in the last 
ide. But it is due to the members of the engineering 
fession who may have to see this royalty added to the 
t of their structures that they have presented to them 
i] statement of what the profession knew concerning 
| structures at the time the patent was issued. 
Further, what is purposed to be shown here is that the 
nds of engineers during the last decade of the nine- 
teenth century were turning toward the L-shaped retain- 
ng wall, coincidentally with the developments ol rein- 
orced concrete. Contrary to current opinion, reinforced- 
oncrete theory was pretty fairly developed in Kurope 
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1894 1894 


in the middle *90’s, and there were at that time a number 
cf highly scientific contractors at work there on the con- 
struction of reinforced-concrete structures whose details 
would not be out of place in the best modern practice. 
These men were building L-shaped reinforced-concrete 
retaining walls. Unfortunately for those who may have 
to pay Mr. Bone royalties, they were not writing much 
about them. But in one or two well-circulated publica- 
tions there may be found descriptions of walls, which, to 
the engineering mind at least, clearly establish the fact 
that at that time—at least three years before Mr. Bone’s 
application—the reinforced-concrete wall was _ placed 
before the publie in such clear fashion that anyone could 
have designed and built such a wall, had he been so 
minded. 


Watt DesiGNep sy P. PLANAT 


The first reference goes back to December, 1893. At 
that time P. Planat was editor of the French publication 
la Construction Moderne. In December, 1893, he 
started in his journal a serial article entitled “La Théorie 
le Ciment Armé” (The Theory of Reinforced Concrete). 
Chis article may be commended to those American engi- 
neers who think reinforced concrete is a product of the 

esent century. The discussion is wonderfully com- 
plvte. The theory has its peculiarities, but it is remark- 
bly sound in its fundamentals. An engineer entirely 
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unacquainted with the art of reinforced-concrete design, 
but skilled in the theory of mechanics, could readily 
establish himself as a reinforced-concrete expert on th 
basis of M. Planat’s treatment. 

Every week this course appeared, and on Sept. 22, 1894, 
the current article was entitled “Retaining Walls” (Fig. 
t). The first paragraph of this article, freely trans- 
lated, is as follows: 

We have no knowledge that reinforced concrete has been 
as yet applied to the construction of retaining walls. It can, 
however, be used there most advantageously. Masonry walls 
must have a very great volume, because they resist only by 
their mass. A rigid and at the same time an elastic structure 
e.n necessarily have very much reduced dimensions and can 
be used with a very sensible economy Iron has these advan 
tages, but the bare metal so employed will not in contact wit! 
earth last as long as iron buried in cement, for there it has 
the priceless property of remaining indefinitely without any 
alteration. We will now indicate how one is able to establish 
the calculations for a retaining wall. 


Following this, M. Planat. with the aid of a drawing. 
a copy of which is shown in Fig. 5, proceeded to analyz 





PLANAT 
1894 1896 


FIG. 5. FOUR EARLY CANTILEVER RETAINING WALLS OF REINFORCED CONCRETE 


Dates shown are dates of publication 


the stresses and strains in the L-shaped retaining wall 
shown there. This wall, it will be seen, is a cantilever 
retaining wall reinforced on its outer face, a precise 
original of the modern reinforced-concrete cantilever 
wall, except for the fact that the rods in the drawing are 
shown running parallel to the length of the wall, as well 
as vertically in the face and horizontally in the inclined 
base. The text of the analvsis would indicate that M. 
Planat intended that such rational reinforcement be used, 
but the indications are not sufficient to insure that theory 
beyond dispute. 

Two years later, however, in the issue of La Construc- 
tion Moderne for Sept. 26, 1896, there appeared another 
article on reinforced-concrete retaining walls. In it 
appeared the drawing shown also in Fig. 5. This article 
was in response to the query of a correspondent who 
submitted a gravity masonry retaining wall and asked 
the editor whether it would not be possible to design such 
a wall according to his well-known principles. The editor 
replied that such a design would be quite simple, and he 
submitted the drawing shown, together with analysis 
of that wall for the dimensions demanded by the massive 
wall shown by the correspondent. 

The important feature of this second Planat wall is the 
reinforcement shown running vertically along the inner 
face of the wall and along the upper plane of the base. 
In this connection the following free translation of 
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some paragraphs in the 1896 wall discussion is of 
interest : 
These calculations presuppose 


the vertical wall and the 
has been effectively 


that the 
horizontal 
performed. 


together of 
their juncture 
This tying together requires 
special precautions. The reinforcing their point of 
juncture have a tendency to pull out of the concrete It is 
necessary that the’ ends of the bars in the section where they 
tied together be extended sufficiently into the mass of 
concrete or be maintained by some other method. If the bars 
should be extended so that the adherence to the concrete 
governs, it is necessary for the extension to be a considerable 
length It is necessary, then, that the base extend a consid- 
erable distance behind the wall and that it be lowered for 
quite a distance below the wall 

One can reduce the 
takes care to join 
zontal bars at 


tying 
base at 


bars at 


are 


extensions in great 


vertical 


measure, if one 
and the hori- 
In this manner the tension of 
a bar extends not only along its own length, but is trans- 
mitted into the bar which is perpendicular to it, of which 
the great length permits it to offer a great resistance to the 
transverse tearing-out effect. 

In this sort of construction it is evidently the 
together which should take all the attention of the 
structor. One can, moreover, consolidate the wall by 
of some bars placed at 45° 


together the 
their juncture 


bars 


tying 
con- 
Ineans 
in the dangerous angle and buried 
in the two walls perpendicular to each other. 


While the Planat walls are the most complete analysis 


of the prior art, there are one or two others which should 
he resurrected from the libraries. 


REHBEIN AND MOoL.Ler-BRAUNSCIIWEIG 


WALLS 

Reproductions of the drawings illustrauing the Rehbein 
and Moller-Braunschweig walls are shown in Fig. 5. The 
Rehbein wall appears in a book by F. Rehbein, entitled 
“Ausgewaihlte Monier- und Beton-Bauwerke,” published in 
Berlin in 1894. The book illustrates a number of rein- 
forced-concrete structures built under the Monier system, 
among which is the bridge at Greifenhagen, built in 1891, 
which contains the wall shown in Fig. 5. There is no 
other description of this wall. 

In the Deutsche Bauzeitung, toward the end of 1894, 
there appeared a serial article by Prof. M. Moller-Braun- 
schweig, entitled “Empirische Untersuchungen im Bau- 
Ingenieurfach, insebesondere an Beton-Eisenkonstruc- 
tionen ausgefiihrte Bruch-Belastungen.” In the issue of 
Dec, 15, 1894, p. 621, appears among other concrete 
retaining walls under investigation the section shown in 
Fig. 5. No reinforcement is shown in the drawing, but 
the article plainly indicates that reinforced concrete, as 
understood today, was the material of the wall. 


CANTILEVER WALLS IN GEVERAL 

It will be noted that all of these walls are pure cantilever 
walls, with no counterforts or buttresses. The theory of 
a cantilever wall with buttresses is of much wider circu- 
lation. Many references to such walls might be cited. 
This record will confine itself to the following: 

On Apr. 23, 1897, Francois Hennebique, the well-known 
French reinforced-concrete expert, made application to 
the Government of Great Britain for a patent entitled 
“Improvement in Piles, Quays and Retaining Walls or 
Structures.” This patent was issued under No. 10,203 
(1897) on July 3, 1897. It is mainly on cast concrete 
sheetpiles, but in the drawings which accompany the pat- 
cnt are shown retaining walls of accepted modern type. 
While patents were not claimed on these walls specifically, 
they are shown as a part of an ordinary construction, dem- 
onstrating that at that time Hennebique did not consider 
such walls of sufficient novelty to be patented (Fig. 7). 

In the September, 1898, issue of Le Ciment, a journal 


published in Paris, France, is an articie entitled “Sur 
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an Nouveau Mode de Construction en Béton A 
Murs de Reservoirs de Grande Capacité” (A New 
of Reinforeed-Concrete Construction for Walls o 
voirs of Large Capacity), by Lieutenant-Colonel 1, 
of the engineering corps of the French army. Thi 
gives a full theoretical discussion of reinforced- 
cantilever walls. The author does not sav anywh 
such walls have been built, but suggests them for 1 
use with fill behind and water in front. In the «) 
the walls show a toe as well as a heel. Amon; 
things, the author savs: “By the use of a metalli 
ton convenientiy disposed, the tensile resistance 
crete already greater than that of ordinary mas: 
considerably increased. It is the same way with 
sistance to flexure and to shear.” 

As further evidence that cantilever walls wer 
in Kurope before the issuance of the Bone patent, 
ence may be made to one wall of great promi: 

The wall is at a pier at Southampton, Eng 
and a description is to be found in the “Annales 
Travaux Publics de Belgique” for June, 1899, pp. 
520, in an article entitled “Béton Armé et les App 
tions,” by Paul Christophe. This series of articles 
afterward revised and published in book form in 1902 
Part of the wall is shown in Fig. 8. The article says t 
the wall was built in 1898 for the London & Southwest 
Ry. It goes on to say that the system of construction 
which is described here for quay walls can also be 
for bridge abutments and that an application of this kind 
had been recently made for the construction of the alut- 
ment of a bascule bridge at Portsmouth. 

The main United States patent which might at al! 
resemble the Bone patent is No. 629,487, issued to Charles 
F. Stowell and Andrew C. Cunningham, of Albany, 
N. Y. This patent was filed Mar. 25, 1897, and was 
granted July 25, 1899. This wall is a cantilever wal! 
made up~of continuous metal plates in a vertical and hor 
zontal planes, fastened together at their junction and 
covered on each side with concrete or mortar. The im- 
portant fact about it is that it utilizes the weight of th: 
material to increase the stability of the wall. In fact, 
part of the patent reads, “The weight of the mass of 
material superincumbent above the foundation keeps the 
iatter in place and prevents overturning.” ‘The wall, of 
course, was not of reinforced concrete. 


Wuat Does tHe Bone Patent Cover? 


It is of course impossible for anyone to lay down, beyond 


danger of judicial contradiction, just what a patent 
covers ; but to the engineering mind the description, draw- 
ing and claims in the Bone patent, stripped of legal and 
patent-office requirements, present the following struc- 
tural elements: 

1. A cantilever retaining wall; that is, a wall in whic! 
the weight of earth on an outstanding base integral wit! 
the vertical part of the wall acts to resist the thrust of 
the same earth, tending to overturn the wall. Such a wall 
may also have a base extending away from the earth-till, 
known as a toe, which increases stability by virtue of the 
enlargement of the base. 

2. A steel framework embedded in the concrete ©! 
masonry of the wall in such a location as best meets t! 
etress conditions set up by the load. This stipulation 
requires that the steel be placed in that part of the sec- 
tion where tension exists and that there be a definite 1" 
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| connection between the vertical and horizontal 


A definite form of steel framework deseribed 
mghout as a “bent,” the distinguishing features of 
ch seem to be a structural unity as distinguished from 
culated rods, a taper in size and strength from base to 
, and provision for angle plates and brackets to prevent 
pping of the plates in the masonry. 

Let us see how these provisions are anticipated by the 
‘lications noted in this article. 

1. The cantilever-wall principle was decidedly not new 


1898. Everv one of the walls cited, from Planat and 


Henharer al Beakriveleen af 
Dansk Patent NE 3316. 





FIG. 6 LEHMAN 
PATENT, 


DANISH 
1899 


FIG. 7. 
NO. 


Rehbein in 1894 to Stowell and Cunningham in 1897, 
shows a definite appreciation of the advantages to be 
vained by extending the base of the wall to carry part of 
the earth-fill. 

2. Reinforcement. In so far as stone or brick masonry 
is concerned, there is no available anticipation of the 
Bone patent; in fact, there is none on record as being 
huilt by Bone or by anyone else. In so far as concrete 
ie concerned, the Bone design brought only an application 
of the general principles of reinforced concrete to retain- 
ing walls. Reinforced concrete obviously was not new in 
1898. The placing of steel to care for readily figurable 
stresses was of much earlier date. VPlanat, with only a 
theoretical knowledge of reinforced concrete, was able to 
apply that knowledge to the design of a cantilever retain- 
ing wall. His 1894 wall is possibly not as detailed in 
its reinforced-concrete design as the later wall; but his 
1896 wall is complete in that it shows steel in the base 
of the wall and the top of the base, the necessity for tying 
the two sets of steel together and the advisability of using 
an inclined brace between them. 

3. Type of reinforcement. Records do not show any 
other such type of reinforcement as that shown in the 
Bone patent. It was, in fact, exceptionally clumsy even 
in 1898 and indicated a lack of appreciation of the ele- 
ments of reinforced-concrete design. Compare, for in- 
stance, the Bone reinforcement of 1902 with that of the 
1898 Southampton quay wall, shown in Fig. 8. From 
in engineering standpoint the Bone reinforcement is 
novel; from a legal, it probably would hold. It is quite 
improbable, however, that anyone in these days would 
are to imitate it in a structure. 

Attention may be called to the two more important legal 
Jecisions on the Bone patent. The first one, rendered by 
the United States Circuit Court of Appeals on Mar. 2, 
'"15, upheld the lower-court decision in favor of the Bone 
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patent against the City of Akron. In that, Judge Denni- 


son said: 


If the 
retaining 


art 
and 


for a 
the 
might be 


prior had shown a structure intended 
wall having a heel such as the weight of 
earth thereon would tend to keep the wall erect, it 
difficult the form of rein- 
forcement most suitable to create the desired tensile strength 
but we 


to find invention in merely adding 


find no such earlier structures, 


Moller walls were not 
So far as one can tell, these walls 
do specifically show the prior art that Judge Dennison 
remarked did not exist. In the suit against the County 
of Marion, brought before Judge Anderson in Indianapolis 


In this suit the Planat and 


brought in as evidence, 





FIG. 8. DETAILS OF WALL AT SOUTH- 


AMPTON, ENGLAND, 1898 


Planat, Rehbein and other earlier 
walls were brought in evidence, and with these walls before 
him Judge Anderson stated that evidently the Ohio court 
had not full evidence presented to it. He declared that the 
patent applied only to its specific type of reinforcement. 


in January, 1916, the 


Excineers’ Arritupe Toward Bone PATENT 

Engineers quite generally have assumed that the Bone 
patent is invalid, probably because the cantilever rein- 
forced-concrete retaining wall is now common knowledge 
of the profession and is included in all of the literature. 
It must be remembered, however, that up to the week of 
January 21 of this year Mr. Bone had a well-authenti- 
cated legal right to his patent; for in the one suit which 
had been brought to a higher court, the patent had been 
definitely and decisively upheld. He was, therefore, under 
the law of the United States quite justified in prosecuting 
any infringement, although the methods which he took 
for such prosecution might be distasteful to the engineer- 
ing profession 

The average engineer is apt to take a snap view of the 
legality of the Bone patent. On account of the general 
acceptance of the design and its wide publication in litera- 
ture he has come to think that such a wall has always been 
in use. The- fact is that Bone, so far as records show, 
was the earliest American adapter of a European idea. 
American practice does not show anything precisely like 
it before him, with the exception of the one American 
patent mentioned in this article, in which there are certain 
vital differences. But the fact remains that Mr. Bone 
could have read the European technical papers at any 
time from 1893 to 1897, when he claims to have conceived 
the idea, or he could have visited Europe in 1897 and, 
either in European publications or in actual steel and con- 
crete, have seen structures answering to the generai type 
of the wall which he claims to have invented. 
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Bascule Bridge of Short Span 


The new bascule bridge over the Ecorse River, in Michi- 
ean, with a clear channel width of 60 ft., is an interesting 
example of drawbridges of the smaller class. 

The development of an industrial district south of De- 
troit, made it desirable to open up the Ecorse River for 
navigable connection with the Detroit River, dredging the 
The mouth of 
the stream was closed by two pile trestles, one for Jeffer- 


old channel to the required dimensions. 


FIG. 1. 


son Ave. (Ecorse township) and the other for an inter- 
urban electric line. It was decided to replace these by a 
single bridge with a drawspan. 

The bridge is of the Scherzer rofling-lift bascule type, 
with a double-leaf deck-girder drawspan 67 ft. ¢. to ce. 
of bearings (closed) and a short girder approach span at 
each end. It has a 32-ft. roadway (with double-track car 
line) and two 5-ft. sidewalks. Fig. 1 shows the bridge 
in its closed and its open positions. 

The substructure consists of two abutments and two 
pairs of pedestal piers, founded on timber piles driven 
into the clay soil. Steel sheetpiling was driven for each 
pier and abutment, that for the piers extending 4 ft. 
below the bottom of the new channel. The coffer-dams 
were pumped out and foundation piles driven. Then 
the material was excavated to 4 ft. below the pile heads, 
and the concrete was placed. The sheeting was after- 
ward removed. For each pedestal pier there are 14 piles 
10 ft. long and 14 piles 55 ft. long. 

Each pier is 1114x15 ft. up to mean water level, above 
which is a tapering pedestal or bridge seat, 4 ft. high and 
1x10 ft. on top. In this is embedded a plate girder, with 
its top chord flush with the surface of the concrete and 
carrying the heavy track plate on which the heel of the 


\e- Cast Steel. 
Segments for Rol-. 
ling Heel of Cirder” &: 


Longitudinal Section 


FIG. 2. MAIN GIRDERS, 
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bridge girder rolls. The front end of the tra 
(which forms the main bearing when the bridge 
rests on an I-beam grillage, and both ends ar 
to the body of the pier by long anchor bolts. Th 
is proportioned 1: 3:5, using washed gravel of 1/, 
§1Ze. 

The drawspan is of the double-leaf type, as 
rangement requires considerably less weight of 
than a single-leaf bridge. For each leaf there 
main plate girders about 45 ft. long, including + 


ROLLING-LIFT BASCULE BRIDGE OF 60-FT. SPAN OVER THE ECORSE RIVER, NEAR DETROIT, MICH 


1 


terweighted tail ends. Their bottom chords are curved, 
which improves the appearance of the structure. They are 
spaced 3014 ft. c. to ¢., and between them are framed 
plate-girder floor beams, while on the outside are cantilever 
brackets for the sidewalks. Diagonal bracing is placed 
in the plane of the tops of the floor beams, the laterals 
being riveted to the floor joints. The construction is 
shown in Figs. 2 and 3. 

The rolling heel of each girder consists of segmental 
steel castings having straight backs riveted to 8x6-in. an- 
gles. This is more satisfactory than the earlier construc- 
tion with steel plates shaped to the curve of the heel. 
In the castings are pockets which engage with the double 
row of teeth on the track plate. These teeth, or lugs, pre- 
vent longitudinal creeping and hold the leaves in line dur- 
ing their travel. 

The counterweights consist of steel boxes forming the 
tail ends of the girders and fiked with concrete, which 


Jaw Leaf 
Section B-B 


Section A-A 


N Track Girder 


WITH CURVED HEELS AND TRACK PLATES, FOR ROLLING-LIFT BASCULE BRIDGE 
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nforced by bars on the outer face to prevent cracking. 
concrete weighs about 146 lb. per cu.ft., and there 
~4 tons of concrete on each leaf. The weight includes 
rete blocks to adjust the balancing of the bridge. 
are 12x12-in., 6 in. thick, placed in pockets in the 
olithie concrete. 
he bridge is designed under Cooper’s specifications 
highway and electric-railway bridges, 1909. The as- 
sumed live loads are as follows: For the trusses, 2,000 
Ib. per lin.ft. on each track, and 80 lb. per sq.ft. of side- 
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CROSS-SECTION OF 
FLOOR CONSTRUCTION 


FIG. 3. BRIDGE, SHOWING 
walk; for the floor, a 50-ton car on each track or a 12-ton 
truck on any part of the roadway. 

There are 11 lines of stringers for the roadway, 7 of 
these being 10-in. I-beams to carry the paving. The 
others are pairs of 12-in. channels under the rails of the 
car tracks. Wood sleepers on the stringers form spiking 
pieces for a deck of mill-construction type having 134x3%4- 
in. surfaced maple strips laid on edge across the bridge. 
This deck is covered with a layer of pitch and lime- 
stone screenings and makes a light but rigid floor. The 
sidewalks have 2x6-in. planks, laid flat and 14 in. apart, 
upon wooden joists. 

The car tracks have 7-in. 90-lb. T-rails. These rest 
upon 8x6-in. longitudinal timbers, which are carried by 
saddles of bent plates riveted between the pairs of chan- 
nels. The saddles are 6 in. long, spaced 3 ft. c. toc. Ce- 
ment grout filling against the webs of the rails forms a 
backing for the deck. The rails of one leaf project far 
enough to rest upon seats on the other leaf, so that there 
is no open joint in the track. 

The trolley posts are of iron pipe, placed just outside 
the roadway wheel guard and resting in sockets on the 
sides of the cantilever brackets. Each pair of posts is 
connected by a 4-in. pipe across the roadway, with a T- 
bar kneebrace at each end. 

A special feature of the design is the absence of mov- 
ing end locks, with their operating mechanism. This 
is effected by having projected diaphragms on one leaf, 
which engage with jaws on the opposite leaf (Fig. 2). 

With the combined longitudinal and lowering move- 
ments of the leaves in closing, the bridge when fully 
closed has the diaphragm of one leaf engaged between 
the upper and lower jaws of the other leaf, so that the 
cnds of the leaves cannot move independently as loads 
ass across them. Nor can the leaves be lowered beyond 
‘heir proper position, so that no tail locks or anchor locks 
are required, As the leaves reach their raised position, the 
tail ends engage bumpers on the rear of the piers. In 

‘| open position the roadway is at an angle of 70° 

th the horizontal. 

The operating machinery, Fig. 4, is carried entirely 
within each leaf and is of very simple character. A train 
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of gearing ends in pinions outside of the main girders, 
and the pinion shafts are in the center of rotation of the 
leaf, so that they have simply a horizontal travel as the 
leaf rolls back or forward. The pinions engage horizontal 
racks on the inside of the fixed girders over the pier. 

Each leaf will have a 7144-hp. motor, with an automatic 
brake which is released by the first movement of the 
controller handle before current is delivered to the mo- 
tor. The machinery will be controlled from a cabin at 
one end of the bridge. There is no necessity for frequent 
operation of the bridge at present, so that the motors 
have not yet been installed. 

The hand-operating gear has crank handles on a shaft 
carrying a pinion which can be shifted along the shaft 
to engage the first spur wheel of the main gear train. The 
operators stand in a “squirrel cage” operating pit, the 
curved floor of which (below the bridge deck) rolls be- 
neath them as the bridge moves. A hand-operated brake 
is provided to hold the bridge in any position when elec- 
tric current is not used. The bridge can be opened by 
hand in about five minutes. 

The operating pinions and racks have a pitch of 214 
in. The gear train is as follows: (A) Motor pinion, 4 
in. in diam., 16 teeth; (B) spur wheel, 27 in., 108; (C) 
pinion, 5 in., 15; (D) spur wheel, 30 in., 90; (E) pinion. 
7 in., 14; (F) spur wheel, 38.5 in., 77; (G) rack pinion, 
10.03 in., 14; (H) hand pinion to (B), 10 in., 40 teeth. 

The bridge was designed by the Scherzer Rolling-Lift 
Bridge Co., of Chicago, acting as engineer for the Ecorse 
Township Commissioners. The substructure was built by 
M. Rabbitt & Sons, and the superstructure by the Toledo 
\ Sectional 








or /\/__ Elevation 





| 3 
s 
— a 
a3 
S 
GO 
6> 


Motor Brakes 


Tet. Motor 


Plan 
OPERATING MACHINERY OF THE 
RIVER BASCULE BRIDGE 


FIG. 4. ECORSE 


Crane and Bridge Co., both of Toledo, Ohio. It was 
erected on falsework in the closed position, the river not 
being navigable at that time. 

Work on the foundations was commenced May 12, and 
the substructure completed Aug. 20. Erection of steel 
was begun Aug. 11, and the bridge completed on Oct. 10, 
1915. The total weight of the superstructure, including 
operating machinery, is about 120 tons. The total cost 
was $29,450, of which $19,000 was for the superstructure 
and operating machinery. 


& 

The Patrol System of Road Repair in Essex County, New 
Jersey, now in its third year, is said by Frederick A. Reimer, 
County Engineer, in a report issued by ‘im at the beginning 
of the present year, to be giving excellent satisfaction. Mr. 
Reimer says that it is very evident that the patrolmen have 
advanced considerably in the knowledge of their duties and 
are today making repairs in a most efficient manner and at 
a much less cost than under the old system. 
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Milwaukee, Wis. 


By T. Cuatxuey Harront 


SY NOPSIS—A number of activate d-sludyge tanks 
of different designs have been operated by various 
methods with such promising results that a start 
has been made on the construction of a 100,000,- 
000-gal, plant, 


I-Plant Used; Diffuser Tests 

Experiments on the activated-sludge process of treat- 
ing sewage have been carried on by the City of Milwaukee 
since the beginning of 1915, 
than 


They have been greater 
carried on elsewhere in the world. The 
experiments have been conducted under the immediate 
direction of William R. Copeland, chief chemist to the 
Sewerage Commission, who has spent 20 years of his life 
continuously upon experimental work connected with 
water and sewage purification. 


those 


He has been ably assisted 
by a staff of two chemists, two bacteriologists, three engi- 
neers and several unskilled men. 

‘The plant has been equipped with the best apparatus 
available to determine the volume of sewage treated and 
the volume and rate of air applied. It has been run 
continuously night and day, always under skilled super- 
Vision. 

Karly in March, 1915, laboratory experiments were 
hegun with two 114-in. by 6-ft. glass tubes. 


These early 
experiments showed : 


(1) That with a small volume of 


air per minute almost any degree of nitrification required 
could be obtained if the air was applied a sufficient length 


of time. Thirty parts of nitrates in the effluent after 
12 hr. aération were common, (2) That there appeared 
to be little difference in the character of effluent obtained 
by the same volume of air, whether it was applied through 
an open jet or a filtros plate. 


Fint-AND-Draw TANKS AND Merilop or Oreration 

The second series of experiments was conducted in a 
tank 32 ft. long, 1014, ft. wide and 10 ft. deep, having 
a working capacity of 22,200 gal. In the bottom of 
this tank there were 51 filtros plates, 12 in. square and 
11% in. thick. The ratio of plate surface to tank sur- 
face was about 1 to 6.6, The coarse-screened sewage was 
discharged directly from an orifice box at one end of the 
tank, and the effluent was drawn off by means of a float- 
ing circular weir. 

This tank was put in operation on May 6, 1915, and 
continuously operated until Nov. 24, 1915. Numerous 
variations were made in the cycles, volume and rate of 
air, but under normal conditions the cycle was as follows: 
Filling, 1 hr.; aération, 34% hr.; settling, ¥% hr.; draw- 
ing, 1 hr. As soon as filling began, the air was always 
turned on for the purpose of blowing the precipitated 
sludge off of the top of the filtros plate before the full 
head of water, when the tank was full, made the opera- 
tion more difficult. The average aération period was 3 hr, 


*Slightly condensed from a paper read before the Illinois 


Section of the American Water-Works Association and the 
Illinois State Engineers’ Society, at Urbana, IIL, Jan. 27, 1916. 


rChief Engineer Sewerage Commission, Milwaukee, Wis. 


The third line of experiments was conducted 

glass-window inspection tanks each 1x5 ft. in) 
10 ft. deep. The method of diffusing the air 
tanks was varied. An open jet, a filtros plate and 
metal cloth were used upon the same sewage at t! 
rates and at the same time. ‘These experiments w: 
ducted from June to the middle of November, 1015. ; 
gave us some very valuable information, 
Continuous-FLow EXPERIMENTS PromIsin: 

The fourth line of experiments was carried out to { 
the process by the continuous-flow method. The ta: 
used was of the same size as, and built alongside of, ; 
tank in which the second series of experiments was co 
ducted by the fill-and-draw process, One-sixth was « 
vided off at one end for the sedimentation chamber, ai 
the remainder was divided into a continuous chann 
about 314 ft. wide and 81 ft. long, at the bottom o 
which were 42 filtros plates. This tank was put in opera 
tion (after securing activated sludge) the first of August 
and has been in continuous operation to date, with 1) 
exception of shutdowns due to the breakdown of tly 
main sewage-pumping station. 

Many series of experiments have been conducted wit 
this tank. The volume of air has been varied from | 
to 3 cu.ft. per gal. of sewage treated; the rate from 75 
to 200 cu.ft. per min.; the rate of flow from 22,000 to 
74,000 gal. per 24 hr., or from a 14-hr. to a little less 
than a 4-hr. running-through period. Many observa 
tions have been made for controlling the sludge feed and 
the effects upon the process of a varying volume of acti- 
vated sludge. 

Another set of very interesting experiments has been 
conducted in an all-glass tank and in other vessels, to 
determine the best method of breaking up the air into 
small bubbles and the effect of the size of the bubbles 
upon the purification, also to determine the volume of 
air needed for oxidation and for agitation and the por- 
tion from which no results were obtained, The prob 
able economy in mechanically agitating the liquor has 
also been studied. 

The dehydrating of the sludge has been tried by press- 
ing in a filter press, draining on sludge beds and by 
pressure due to a head of water up to 26 ft. deep. Many 
samples of the sludge have been analyzed and some 
degreased and reduced to fertilizer. Much of this work 
has been done by chemists and engineers conn#@ted with 
Swift & Co., Armour & Co. and Sulzberger & Sons, of 
Chicago, who have enthusiastically coéperated with us in 
much of our work. 

The sewage treated has been taken from the main in- 
tercepting sewer, serving a population of about 275,000, 
to which is added the liquid wastes from the packing- 
house district, tanneries, breweries and other large and 
varied industries. Its average characteristics for the year 
have been 16.3 cu.yd. of solids per 1,000,000 gal. set- 
tleable in 2 hr.; 259 parts per 1,000,000 of suspended 
matters, varying from 150 to 600 parts; 1,109 parts of 
total solids; 32.9 parts of organic nitrogen; 125 parts 
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en consumed; 2.2 parts of dissolved oxygen and 

61.000 bacteria per c.c. at 20° C. Sewage tempera- 

es have ranged from 44 to 70° F. The variation of 

y and strength of sewage throughout the average week 

\pproximately 82%. 

Srupres OF DirFERENT Types or Arr DrrrusErs 

The best method of diffusing the air has not been 

termined, although there are many ways available. The 
nen air jet reduces the loss of air pressure, but reduces 

- efficiency, owing to the size of the air bubbles pro- 
duced. This objection may be overcome by reducing 
the size of the orifice. We found that a a} saan. orifice 
would produce bubbles sy in. in diameter, which is below 
what we term the critical size. It is uncertain whether 
such minute orifices would not be clogged by the small 
particles of solid matter carried along with the air. An- 
other objection to the open jet is its tendency to clog 
the air-feed pipes with sludge drawn into the pipe when 
the air is shut off for any reason, 

The monel-metal cloth was tried for about a month 
only and proved quite satisfactory. Although much more 
porous than the filtros plate, it produced smaller bub- 
bles, due probably to the facts that the surface of the 
cloth was smooth and that the air, while building the 
bubble, could not adhere to the cloth as it does to the 
rough granular surface of the filtros plate. 

Kisselghur was tried out. It gave the smallest bub- 
bles of any agent tried, but the initial frictional loss 
sustained in getting the air through a 4-in. plate was 
20 lb., which made this diffuser impracticable. 

Filtros plates, if furnished of uniform porosity, have 
given the most satisfactory results, but they have a few 
characteristics which should be realized. These plates, 
which are manufactured by the General Filtration Co., 
of Rochester, N. Y., were originally designed to filter 
water rather than sewage. They are 12 in. square by 144 
in. thick, composed of quartz sand, supposed to be of a 
uniform coefficient according to the porosity of plate 
required, and baked until they are quite hard and strong. 
The plates are produced in several different grades, which 
are classified in conformity with the volume of air that 
each plate will pass, when dry, per minute under a pres- 
sure due to 2 in. of water. These classes run from 0.5 
to 12 cu.ft. of air per minute. 

Table 1 shows the results obtained by using filtros, 
air jet, and Monel-metal cloth: 


TABLE 1. COMPARATIVE RESULTS OF ACTIVATED- 
SLUDGE TREATMENT WITH FILTROS-PLATE, 
AIR-JET AND MONEL-METAL DIFFUSERS 


Vol. of 

Air Stabil- 
Pres- Used, % Bac- Ni-_ ity of 
sureof Cu.Ft. teria trate Efiu- 


Period Mercury, per Re- formed, ent, 
_.. Diffu” rs 1915 Lb. Gal. moved P.P.M. Hr, 
Filtros plate.... June 1 to 

Aug. 12 4.3 2.06 91 3.4 78 
Aly $e@.iiceorwe June l to 
Y Aug. 12 3.5 1.94 91 2.2 52 
Filtros plate.... Nov. 18 to 

Dec. 7 4.6 1.71 90 0.3 113 
Monel metal.... Nov. 18 to 

Dec. 7 3.0 1.71 80 0.2 63 


It is of the greatest importance that the agent used 
shall diffuse the air uniformly per cubic foot of liquor; 
therefore, great care should be taken in getting a diffuser 
of uniform porosity. So far this has not been possible 
with the filtros plate. Out of 780 plates tested by us for 

ir new 2,000,000-gal. plant, where we specified a plate 
that would pass 2 cu.ft. of air per minute under a 2-in. 
water pressure and allowed a 5% variation either way, 
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35% of the plates received were rejected, and only 27% 
came within the strict terms of the specifications. Th: 
manufacturers have, since our troubles, recognized the 
necessity for exercising greater care and are equipped 
to furnish more uniform plates and to test them before 
shipment. 

Tests made with the plates used showed that, when 
wet, the initial loss of pressure due to passing the air 
through the plate under 5 |b. pressure was %4 |b., and 
for every cubic foot of air per minute per square foot of 
surface passing the plate there was an additional loss 
of 14 Ib. 


OVERCOMING FrIcTIONAL Loss IN FILrROs PLATES 


There are two ways of overcoming this great frictional 
loss, and the factor is an important one to consider in 
large plants: One is by reducing the thickness of plate 
to, say, % in. and reinforcing it with wire similar to 
window-glass reinforcement; and the other is by soaking 


the plate, before use, in a mixture of paraffin and ben 


zine, blowing with air until the paraffin appears at the 
surface of the plate. This establishes through the plate 
fine pores, which are coated with a nonabsorbent, per 
mitting the air to pass with the least friction; and the 
paraffin impels the water so that the plate does not be- 
come water-logged. 

We have been operating filtros plates for nine months 
under all sorts of conditions and have observed no dif- 
ficulty in keeping the plates from absorbing the solids 
in the sewage or from becoming clogged on the under 
surface. It may be possible for the pores to become 
filied in time with bacterial growths, which may be re- 
moved by forcing heated air through them. 

It is necessary, however, to filter the air before deliv- 
ering it to the plate, to prevent dust and dirt from 
reaching it. This is done by passing the air through 
a filter composed of excelsior and built into the feed line. 

Much space has been taken up by the writer to ex- 
plain the agents used for diffusing the air, as this is a 
very important factor in reducing the cost of the process. 
The efficiency of the air varies almost directly as the size 
of the bubbles. We call the critical diameters 14 in. 
Below this size the efficiency increases very rapidly, and 
the reverse is true for bubbles over this size. 

There are three factors of special importance to be 
considered in choosing a diffuser agent: (1) The smaller 
the air bubble produced the greater the efficiency. (2) 
Greater density increases the frictional losses and, hence, 
the cost. (3) The tendency to absorb and retain sludge, 
or to permit it to reach the under side of the diffuser, 
tends to reduce the efficiency of the diffuser and allows 
sludge to precipitate on the top surface of the diffuser. 


# el 


Spraying Forest Trees with insecticides is done by the 
Massachusetts Forestry Department at a cost as low as $6 
an acre, according to a statement by F. W. Rane, Massachu- 
setts State Forester. The department has developed spraying 
equipment capable of throwing a spray over tall shade trees 
from the ground, thus eliminating the cost of climbing the 
trees, so that a whole street can be sprayed in the time for- 
In the latest work, 
motor trucks carrying the spraying material were used in- 
stead of horses in spraying trees on highways, parks and city 
streets. The equipment developed in Massachusetts is also 
being used in the cities of Washington, Baltimore and Albany. 
Arsenate of lead was first developed in Massachusetts for 
fighting the gypsy moth and is now produced and shipped to 
all parts of the world. Nearly 1,000 tons of arsenate of lead 
was used last year as an insecticide in Massachusetts. 
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Machine for Placing Concrete 
Lining in Canals 


By FE. I. 


SYNOPSIS— 
crete, mixed immediately alongside, is dumped and 
forced out at the bottom to form the lining of an 
irrigation canal. 


A traveling form into which con- 


Description of the machine, its 
operation, its defects and advantages, as shown on 
an irrigation canal in Oregon. 


Previous to 
concrete-lined 
Umatilla 
Oregon, 


main 
the 
Serv- 


on the 
Extension of 


construction 
on the West 
Project, United States Reclamation 
the writer the feasibility of 
constructing a machine to place the lining. The canal 
generally has a capacity of 350 sec.ft., with a narrow 
curved invert and side slopes of 144 to 1. The lining 
in. thick. It seemed like a clumsy method to dump 
several thousand yards of concrete into a hole and shovel 
it back again. 


beginning 
canal 


ice, asserted 


: » 
is» 


Accordingly on the showing made by a 
small trial machine, expenditure was authorized for the 
construction of a large one. It was expected that if the 
concreting feature failed, the machine would justify it- 
self for use as a moving templet for truing and consolidat- 
ing canal banks for the reception of concrete. This work 
was a success from the start, although the machinery was 
found entirely too light to handle the concrete end. 

In the spring of 1915 additional machinery was pur- 
chased and installed, and in May handwork was aban- 
doned and the machine started. With the exception of 
the first few sharp curves (from 40 to 65°) the lining 
was machine-laid throughout for the next 11 mi. 

At this point the bottom of the machine was worn out; 
and as a reduction in canal section occurred near-by, it 
was deemed wise to finish the remainder of the canal byl 
hand, for cutting down the machine to fit the new sec- 
tion would have caused serious delay. During this period 
of operation the usual breakdowns occurred, due largely 
to faulty design and materials. Practically no delay re- 
sulted after the lining was continuously up with the 
excavation, which could not be completed fast enough. 
Obviously no provision was made for making repairs after 
regular hours. 


DETAILS OF THE CONCRETING MACHINE 


The machine consists of a steel templet built to the 
exact section of the canal, which is 26 ft. wide on 
top and 8 ft. deep, with side slopes of 1% on 1. The 
templet is about 15 ft. long on the bottom and narrower 
on top, with the inclined face on the front side. It is 
roofed over to carry a track and working platform, and 
the back end consists of narrow high and low hoppers 
and confining and surfacing plates. Within this shell 
thus formed the driving machinery is installed. Power 
is provided by an 8-hp. gas engine, driving the jig plate 
and dragging the machine along at a slow and uniform 
rate of speed. Traction is accomplished by the use of a 
winding drum and cable. The cable passes through a 


*In charge of engineering and construction the first season 
and of construction the second season, Umatilla Project West 
Iiextension, United States Reclamation Service, Hermiston, Ore. 


Davis* 


snatch block 1,000 ft. ahead, attached to a dead 
the canal bottom, and is carried back and attach 
lower right corner of the templet. This eccentric hi: 
mits steering by confining both lines near the ma 
a forging and releasing or drawing this laterally |) 
of a two-ton chain block attached to an outrigge: 
forging carries a sheave for the live line, the othe: 
stationary with respect to the machine. 

The machine is kept level largely by the eart 
pacted under it as it moves slowly along, aided by « 
acting leveling shoes on each top side. One operat: an 
assistant keep it true to line and grade. Posts carry; 
two small sheaves each are used for guiding 
curves. 

The concrete hopper of stiffened steel plates on th 
rear of the machine is built entirely across the ca 
cross-section and about 2 ft. above the finished linin, 
to provide a head for easy spreading of the concrete. ‘I’! 


ar 





FIG. 1, VIEW 


LAYING 


OF FORWARD FACE 
CONCRETE LINING 


OF MACHINE 
IN CANALS 


canal slopes form the hopper bottom. The front face is 
simply a vertical bulkhead closing the rear of the ma- 
chine. The back face is swung from eccentrics on a shaft 
carried by overhanging members. This face is tied the 
proper distance from the bulkhead by 3¢-in. cables spaced 
at frequent intervals, and this pliable connection per- 
mits the back face or jig plate to be continuously and 
rapidly jigged in a vertical plane. This plate extends 
down only to the level of the finished lining. In order 
to hold the concrete in the hopper on the slopes, trans- 
verse partitions of steel plate are set at certain intervals. 
They extend to within 14 in. of the jig plate and to nearly 
the level of the lining, dividing the hopper into numerous 
compartments and retarding the flow of the confined con- 
crete from the higher to the lower levels. It is found 
entirely feasible to carry the hopper entirely full. 
Immediately following the main hopper is a low one 
12 in. high, also with dividing plates, to catch and hold 
any wet material escaping under the jig plate. This 
arrangement permits using a wet mix, Following this 
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FIG. 2. VIEW SHOWING MOST OF 


Sand and gravel screen and storage, concrete mixer, concrete wagon truck, lining machine over canal 





From left to right 


hopper are confining and surfacing plates, hinged for 
easy cleaning. 

The excavation for this canal was done largely on force 
account by scraper teams. Sand and gravel was screened 
into 75-cu.yd. bins located at various pits along the canal, 
making an average haul of over 114 mi. From 10 to 15 
six-horse teams were required for hauling, each outfit with 
lead and trail wagons hauling an average load of 5 cu.yd. 
The wagons were specially equipped with 6-in. tires. 
Roads were laid out to avoid heavy grades, an easy matter 
in the desert, and were well brushed, as the soil was sandy 
and dry. At stations 3,000 ft. apart along the lower bank 
of the canal, the proper amount of material was left on 
well-cleaned squares and fresnoed into piles. 

A turntable, loosely attached to the machine and 
traveling along with it on the inner of the canal-bank 


FIG. 3. REAR OF 





THE CONCRETE-LAYING MACHINE IN OPERATION 


CONCRETING PLANT IN OPERATION 


tracks, is provided with inclines up which the car horses 
have no trouble in hauling the full loaded cars of 33- 
cu.ft. capacity. The cars, after turning onto the machine 
by hand, are dumped and run down the opposite incline. 
They are transferred to the return track by a low steel 
carriage spanning both tracks. This carriage is slid 
along by a car horse or by two men, as required. Switches 
at the mixer permit concreting by this point without in- 
terruption. 

The mixer—a Smith side-loader with a capacity of 11 
cu.ft. of mixed material—was raised by means of an in- 
cline and stand about 3 ft. to permit dumping into 
cars. By means of a specially devised steel track the 
charging hopper was run down the canal bank to the 
measuring hoppers and bin, which were built as a unit 
on skids for rapid moving along the line of canal. 
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The bin was filled by twin elevators driven by a 6-hp. 
gas engine, all mounted on skids along with a slip team 
runway. Six teams were used for supplying the elevators 
from the piles. ‘Twenty head of stock moved this unit 
Along with this outfit 
blacksmith shop on wheels, an oil wagon and other ac- 


anywhere in good time. were a 
cessories. 

Water was supplied through a 214-in. line by two 50- 
gal. duplex pumps driven by a 10-hp. gas engine mounted 
on a wagon, from canal water turned in at the diversion 
dam. l-in. with W- 
on the canal slopes ahead of the concrete machine to 
The 
time required to move the entire plant for a new setting 


was from 2' 


Five hose in. nozzles were played 


serve the double purpose of wetting and compacting. 


» to 3 hr.. although during the second season 


one day was usually taken for this and other work, 


FIG. 4. FRONT OF THE MACHINE 

The canal bank was double-tracked, and as fast as 
lining was laid the rails were moved ahead, enough being 
used to reach between stations. Although the canal slopes 
were partly water-settled, four men were used at the 
front of the concrete machine on each side to increase 
the packing of the earth by prying under the front edges 
with short-handled shovels as it moved along. They also 
finished the trimming and removed or added earth as re- 
quired. This truing process required about 15 men, depend- 
ing largely on the wind damage, with several two-horse 
fresno teams ahead. Fig. 3 illustrates very well the kind of 
lining placed and the general operation of the machine. 

Truing the canal and concreting was of course a simul- 
As soon as a concrete car was run onto 
the machine the gate was opened and the contents dumped 
as it was run over and back. Three men working on a 
high platform behind the cars were necessary to bar loose 
the concrete. Four additional men handled the car. 
Cars could be dumped as fast as the concrete could be 
mixed and hauled in the five cars used. A full day’s run 
was from 800 to over 1,000 ft. This amount of work 
calls for from 190 to 245 cu.yd. of concrete. The usual 
monthly progress was from 2 to nearly 3 mi. But for 
excavation difficulties, 4 mi. or more could have been laid. 


taneous process. 
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The jig plate on the machine served several | 
It tamped the concrete, insured a uniform feed ; 
This latter feat 
be greatly increased at little expense. It also s 
intermix the various carloads. 


considerable additional mixing. 


The concrete as left by the machine was usual|\ 
and uniform, but with occasional small defect 
entire lining was therefore easily surfaced. Joint: 
deep were cut down the slopes on 8-ft. centers, t! 
concrete immediately covered with hop cloth and 
five days. The total crew comprised about 250 nm 
the same number of horses. 

The writer estimates that the saving in crew by t 
chine is more than 40 men for the same output }) 
Yet on the face of the returns but little saving se 
have resulted. One important reason for this, 


' @ 


ee en tear rae 
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AND ADJACENT CONCRETE MIXER 


others, is the fact that the machine and the rest of the 
concrete plant did not work full time, owing to the lack 
of excavated canal. This condition is largely explained 
by the persistent high winds and light soil, but no ma- 
chine of any size can be economically operated on bal! 
time. During the first 16 days of last August, 9,600 ft. 
was lined at a cost well below $6 per cu.yd. A comparison 
of this figure with the cost the previous season indicates 
that the machine should have saved on labor alone 60c. 
per cu.yd, Soon after starting work for the past season, 
the engineers’ estimate of saving by the machine in labor 
and material was $185 per day. This estimate of saving 
is explained by the following features: During the hand 
work of 1914 the loss of concrete from shoveling onto 
the canal banks was 14%. This result came from settle- 
ment into the canal slopes from the heavy impact of a 
scoop full of concrete. This loss can be largely avoided 
but requires a considerable period to determine safely the 
reduction of templet dimensions to compensate for it. 
Throughout the 1914 season 2-in. gravel was use: 
With this size it was necessary to use plaster to thie 
amount of 14% to secure a good finish. Careful car 
measurement of several days’ duration at frequent in- 


tervals was made to secure these figures. The plaster use! 
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- doubly expensive in that it is not effective in giving 
ble yardage. During the 1915 season the machine 

led the same size of gravel without plaster, and a 

or size could have been used if well graduated. Im- 
iately on resuming hand work late in 1915, 1-in. 

el was used, with which no plaster was necessary. 

ie machine lays practically the required thickness with- 


t adjustment. 


DerECTS AND ADVANTAGES OF THE MACHINE 


(he machine as used was defective in several ways, but 
« to the distance from extensive markets no attempt 

. made to improve it. The bottom, entirely too light 

the first place, gradually worked out of shape and at 
one point finally wore through. This defect introduced 
a tremendous strain on the traction cable and drum, and 
frequent trouble resulted. The machinery as finally in- 
stalled was effective and rugged, and in perfect condition 
Certain improvements should 
produce a machine even more effective. A change in the 
tractive method, machine tamping, a provision for finished 
bank inspection, an improved method of charging the 
hopper, and proper construction to adapt the machine 
rapidly to varying-sized canals are the principal changes 


at the end of the season. 


required, 

It appears feasible to use this machine to line much 
larger as well as smaller canals; to use it in concrete- 
highway construction, inserting a plaster hopper if neces- 
sary; and to lay asphaltic concrete with the use of steam 
for power and heat. Its use in highway work seems 
particularly attractive, the additional mixing feature 
removing the danger from a defective batch. For this 
work the machine would be hardly more than a trailer for 
a mixer equipped with a slow traction; or better perhaps, 
the concrete would be supplied from mixing stations 
spaced perhaps a mile apart, thus doing away with ex- 
cessive plant for rapid progress. 

Construction of this machine was authorized by A. P. 
Davis, Director and Chief Engineer, United States Re- 
clamation Service, Washington, D. C., and E. G. Hopson, 
Consulting Engineer for the Service, Portland, Ore. 
H. D. Newell is project manager at Hermiston, Ore. 
Much of the work in designing and building this machine 
was done by W. N. Rees, Hermiston, Ore., who shares 
with the writer the patent rights. 
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Two Illinois Meetings im One 


A joint convention of the Illinois Society of Engineers 
and the Illinois Section of the American Water-Works 
Association was held at Urbana, IIL, Jan. 25 to 28. 

Four papers dealt with the softening of water, in- 
cluding plants at the Chicago stockyards and for Hins- 
dale, Il. This village of 3,000 people is now treating 
a very hard well water with lime and soda ash at a 
total cost of 5.9c. per 1,000 gal., with the result of 
ilmost eliminating the use of bottled water for drinking 
purposes and of reducing the expense for soap at laundries 
and for boiler compounds and boiler-repair work. 

The activated-sludge process for sewage treatment was 
described by Dr. Edward Bartow, Urbana, TIl., and 
T. Chalkley Hatton, of Milwaukee, abstracted elsewhere 
in this issue. 

\n interesting example of sewage treatment for small 
towns is at Pana, Il., where treatment was made necessary 
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by stream pollution. This new plant is designed to meet 
the requirements of a population of 4,000. It consists 
of a double-compartment settling tank, automatic dosing 
tanks, trickling filter, secondary or humus tank and a 
sludge-drying bed The cost (including land, legal fees, 
engineering and supervision) was about $31,000, and the 
cost of operation is expected to be less than $100 per 
year. 

Oiling the black-soil roads of Illinois is keeping them 
in good condition at low cost for eight or nine months 
of the year. One of the engineers of the Illinois Highway 
Department pointed out that if such roads are to be 
maintained treated 
He advocated a light application of sand after 
the oil to improve the surface and suggested the possi 
bility of applying a well-grouted brick surface on oiled 
roads when the traflic becomes heavy. 


in good condition they must be 
annually, 


CONCRETE PAVEMENT UNSATISFACTORY 


Unsatisfactory experience with one-course reinforced- 
concrete pavement was described by Mr. Lohman, city 
engineer of Champaign, Ill. The poor results were due 
largely to insufficient care in laying and to having the 
work done late in the fall, when atmospheric conditions 
were unfavorable. The concrete not mixed long 
enough and was usually too wet, because the men could 
handle it easier. No precautions were taken to protect 
the finished surface from sun and wind, except that 
it was sprinkled occasionally. Owing to the demands of 
merchants the streets were opened to traflic before the 
concrete was properly cured. Under such conditions the 
raveling and scaling of concrete was to be expected. 


Was 


The difficulties of securing a permanent and economical 
paving on street-car tracks were outlined by R. F. 
Palmblade, chief engineer of the Peoria Ry. Concrete 
is not used under the ties, but is used under the paving, 
so that it incloses and retains the bed of stone or gravel 
ballast. Trouble due to vibration of rail joints is being 
eliminated by welding the rails and grinding the weld 
to a level surface. 


DRAINAGE AND SURVEYING PROBLEMS 


The relations of both surface and underground waters 
to drainage of land were presented in two separate papers. 
Mr. Brooks, Kansas City, discussed tile drainage as a 
protection of land from erosion by surface water. Mr. 
Chamberlain, Pittsfield, Ill., brought up the question of 
the escape of water from drainage ditches, ete., by 
seepage. He referred to investigations by the Department 
of Agriculture, and in this connection Prof. F. H. Newell, 
University of Illinois, outlined tests carried out by him 
while Chief Engineer of the United States Reclamation 
Service. 

There was an unusual number of papers on surveying, 
mostly on the technical aspects of the subject. It was 
shown that surveying is becoming more and more a branch 
of engineering. It was suggested that the long-proposed 
licensing of surveyors should be embodied in a systematic 
scheme for the licensing of engineers. 

Paul Hansen, engineer, State Water Survey, Urbana, 
Tll., was elected president of both societies. Edward 
Bartow, director of the Illinois Water Survey, Urbana, 
was chosen as secretary of the Illinois Section of the 
American Water-Works Association. The Illinois Society 
of Engineers reélected as secretary E. E. R. Tratman. 
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A Fallacy im the Design of 
Retaining Walls 


By Giupertr D. Fisn* 


In the accepted method of analyzing the stresses in a 
cantilever retaining wall the vertical component of the 
earth thrust, as computed by Rankine’s formula, is as- 
sumed to be distributed uniformly over the rear footing 
cantilever. The following analysis shows this assumption 
to be erroneous. 

Let us outline the customary procedure for analyzing 
the rear footing of a cantilever wall to support a sloping 
carth bank. <A tentative design of section having been 
inacde, the base pressures are calculated as follows: 

The weight of concrete and its moment about the heel D 
(Fig. 1) are calculated; also the weight of earth in the 
trapezoid ABEG and its moment about D. The vertical 
ind horizontal components of the thrust of earth against 
the vertical section GD are obtained from the formulas? 
= % kw h,? sin 6, and P = ly, how a" cos @, the 
latter acting at height 14h, above the base. The total ver- 
tical load on the foundation is then the sum of the weight 
of concrete, the weight of earth and V, the vertical com- 
ponent of the earth thrust. The center of pressure is at 
« horizontal distance from the heel, found by dividing 
the sum of the moment of concrete, the moment of earth 
und the moment of P by the total vertical load; that is, 

Distance from heel to center of pressure = 
Me + Me + 4hiP 
Wet Wett 
This center of foundation pressure may lie somewhat out- 
side the middle third of the base without danger to the 
structure; in that case the pressure will vary uniformly 
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FIGS. 1 AND 2 DIAGRAMS ILLUSTRATING 


WALL THEORY 


Analvsis of cantilever retaining wall 
Application of theory to actual wall 


RETAINING- 
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(at left) Fig. 2 


(at right) 


Fig. 1 


from the maximum at the toe 7’ to zero at a certain dis- 
tance inside the heel D. The center of pressure may, on 
the other hand, lie inside the middle third of TD, in 
which case the pressure will vary uniformly from a maxi- 
mum at 7 to a minimum at J). In either case the varia- 
tion of foundation pressure on the rear footing cantilever 
is readily found. 


*28 West 39th St., New York City. 
1In these formulas, k is active 


cos* 


coefficient for 
” _ 


Rankine’s 


- cos 6— Vcos* 
thrust of earth, and K cos 6 

cos 0+ Y cos? 9 — cos? ¢ 
where @ is the angle of internal friction of the earth and 6 is 
the angle of inclination of the surface of the earth fill; w is 
the unit weight of earth 
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The varying downward pressure on the cantilever, ow- 
ing to the weight of earth ABEG and the weight of con- 
crete in the cantilever itself, is found in the obvious way. 
The effect of the vertical component of earth pressure has 
now to be considered. It is here that the method generall\ 
employed is at fault: the vertical component of the total 
earth thrust on the section GE is considered to be trans- 
ferred to the footing cantilever and uniformly distributed 
over it, 

The fallacy becomes apparent when it is observed that 
the earth thrust on GF is transmitted parallel to the slop- 
ing surface of the fill until it acts against the wall AB 
and is taken up by the concrete and steel in the vertical 
stem. No part or component of this thrust can be trans- 
mitted through the earth below the line FB, which is paral- 
lel to GA and to the direction of the earth thrust. The 
footing cantilever therefore does not carry any part ot 
the thrust against GF. The thrust against FE is trans- 
ferred to the footing along its top surface, the intensity 


4 


‘ sa € , 
decreasing uniformly from kw (h + c) RE Etokwh 
, 


¢ - . , . 
BE B; this pressure is parallel to /B, and the inten- 
> 


sity is expressed in pounds per foot of distance along LB. 
To obtain the intensity of the vertical component of 
this pressure and at the same time to express it in 
pounds per foot of horizontal projection, multiply the 
; ae. 
above expressions by sin 6— ‘ 
. } 
vertical pressure on the cantilever, due to the earth thrust 


We then find that the 


on FE, varies in intensity from kw (h + c) z sin 6 at 


, ea, : , ' 
Etokwh i sin 6 at B, in pounds per horizontal foot. 


If we represent by x the horizontal distance from D 
to a variable point, the general expression for the vertical 
e., re 

sin 6 | 1 — ~—— . 
b b (h + e) 


2 H 
kw i sin @ |: (h + c) — x}. The shear caused by this 
y* Cc . 


pressure is k w (h + c) 


Or 


pressure is its first integral between 0 and x, and equals 


2b 
wbkw = (kh +e) —z2 


5 sin 62x The bending mo- 

ment is the next higher integral between @ and z, and 
»2 ‘ 

equals 4 k w a sin 6 x? - (h+c)—a}. 

It is to be borne in mind that these expressions account 
only for the vertical component of the thrust transmitted 
to EB; the horizontal component affects the shears in the 
cantilever, but in such a way as not to matter, while it 
decreases the bending moments, sometimes considerably. 
in those rare cases where the bending appears to be the 
controlling element, the decrease in bending moment ow- 
ing to the horizontal component may be investigated. 
(The foregoing remarks concerning the horizontal com- 
ponent may be applied as well to the horizontal reaction 
of the foundation along the bottom of the rear footing.) 

There is one other load acting upon the footing canti- 
lever—the earth thrust against the end ED. The horizon- 
tal component of this thrust need not be considered. The 


vertical component is equal to 4% k w sin 6 (G D— GE) 


e ey 
or k w sin 6 e @ — <) this induces a constant shear 
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in the cantilever and a variable bending moment equal to 
the shear multiplied by x. 


TrIAL DesiGn or A Foorine 


This completes the analysis of the cantilever footing. 
The shear and bending-moment curves for any particular 
ease can be constructed from the results. A trial design 
of the footing may then be tested by plotting, to the same 
axes and scales, the lines of allowable shear and allowable 
bending moment, based on the ordinary formulas for 
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FIG. 3. DIAGRAM SHOWING STRESSES IN FOOTING 
CANTILEVER OF RETAINING WALL 


concrete beams. If the footing cantilever has a trapezoidal 
section, the line of allowable shear is a sloping straight 
line, and the moment line is a segment of a parabola. 
(Notwithstanding statements to the contrary, it is insuffi- 
cient to test only the section BC for bending, for the 
bending moment varies less rapidly than the square of 2.) 

The method of computation which this article is in- 
tended to discredit is not to be regarded as justifiable on 
the ground of simplicity, or because it errs on the side 
of safety, for the results are wrong, not approximate. 
Neither may the uncertainties of the theory of earth pres- 
sure be taken as an excuse for improper assumptions ; 
Rankine’s laws having been adopted as a basis for analysis, 
they must be followed consistently. 

The footing cantilever of the wall shown in Fig. 2 has 
been analyzed for illustration. All data are given on the 
drawing, except the following: Unit weight of earth, 
w = 100 Ib. per cu.ft.; concrete, 150 lb. per cu.ft.; angle 
of internal friction of earth, 6 = @ = 33° 42’. It fol- 
lows that k = cos 6 = 0.832. The intensities of the 
earth thrust at several depths are shown on the figure. The 
total vertical load on the foundation is found to be 35,140 
lb. and its center of pressure to be 7.53 ft. from D. It 
follows that the normal pressure between footing and 
foundation varies from 6,740 lb. per sq.ft. at 7’ to zero at 
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a point 0.60 ft. in front of D. The equation of shear for 
this pressure is then 

6,740 


“! = —F(iL.0 — 0.6) ' 


d 0.6)? 

The shear due to weight of footing and of earth above 
it is given by the expression Sw = + « (2,562 — 26.r) 
The shear due to the vertical component of earth thrust, 
accounting for the thrust on ED as well as that on FF, 
is expressed by Sp = +21.24 (49.6 — x) + 1,408. 
All of the expressions for shear, integrated between o and 
a, give the corresponding bending-moment equations. 

In Fig. 3 are plotted curves of the shears computed from 
the foregoing formulas; also the curves of resultant shear 
and resultant bending moment. The lower of the two 
lines shown in dots and dashes gives the shear due to earth 
thrust, computed by the improper method ; its equation is 
Sy! = 2,170 xr. The upper dot-and-dash line gives the 
resultant shear by the improper method; it is seen to be 
considerably higher than the true curve. The straight 
line drawn in dashes represents the allowable shear in 
the footing as designed, according to the expression vbjd, 
where v = 40 Ib. per sq.in., b = 12 in., ) = 0.87, and d = 
thickness of footing minus 114 in. for steel protection. It 
will be noticed that if the footing were designed for the 
shears indicated by the dot-and-dash curve, it would 
have to be made much thicker; the resulting waste would 
be only partly offset by the saving from reducing the 
bending moments in the stem. 

The two lowest curves in Fig. 3 show the resultant mo- 
ments in the cantilever, the full line being according to the 
true method. In this case, as is usual, the bending mo- 
ments are not high enough to affect the design. 
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Canadian Society Discusses 
Reorganization 


The liveliest discussions at the thirtieth annual meeting 
of the Canadian Society of Civil Engineers (held in 
Montreal, Jan. 25 to 27) centered in the topics related 
to organization. The debates on reorganization were 
inspired by a series of proposed amendments to the 
society’s by-laws ; some of these were proposed by western 
members and some by the council of the society. All the 
so-called “British Columbia” amendments were lost, but 
the council’s amendments, aimed in the same direction, 
were carried. The leading ones provided that (a) 
members must be 30 years old, engaged in engineering 
for 12 years and in responsible charge of work for 5 years ; 
(b) the officers shall comprise a president, four vice- 
presidents, secretary, treasurer, and 24 members of the 
council, the secretary and treasurer to be appointed by 
the council and have a vote in the council; (c) the 
secretary shall be the general executive officer, collecting 
the moneys, certifying the expenditures and having charge 
of the society house; (d) the organization of provincial 
divisions is to be completed. 

The outcome of all the reorganization discussion was 
the provision for a special committee, elected by the 
districts and having the apportionment of members in 
the same proportion as that of members of the council, 
to study the needs of the society and the revision of 
by-laws to meet the needs. The committee has to report 
to the council by Sept. 1; and the report goes to the 
membership within 30 days, so that the next annual 
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meeting can produce action. It is expected that this 


will eventually result in providing for a secretary who 
shall give his entire time to the society and in giving 
members outside the (Montreal) district greater 
participation and responsibility in the society's activities. 


The attendance at 


home 


about a 
third below normal—due to financial depression and 


the annual meeting was 


members being in military service. The entertainment 


features were confined to a smoker, an informal dinner 
and one excursion, 

The report of the treasurer 
showed the effects of 


The proposed 


and finance committee 
times and the 
1916 expenditures have been 


cut from 820.000 to S16.600, to meet an expected drop 


evil hard war on 


treasury. 
in income from %22,000 to $15,000. The report of the 
3.076, of whom 
363 had entered military service and 13 had been killed. 

Satisfactory 


council showed a total membership of 


and 
investigations and in the acceptance of town-planning, 


progress in timber- Water-resources 
also the discovery of phosphate, were reported by the 
Conservation Committee. 

A specification for portland cement was reported by 
a special committee and adopted. The features are: A 

100 

on a 200 sieve: initial set after 30 min. and 
final set after 1 hr. and within 10 hr.; tensile strength of 
neat cement, 175 Ib. per sq.in. after 24 hr., 500 Ib. in 
7 days and 600 |b. in 28 days. It will be noticed that 
these requirements are the same as those adopted by the 
American Society for Testing Materials, the standard 
American specification. 


fineness rejection requirement of 89 on a sieve 


and 25% 


The Canadian specification fol- 
lows the American in intent though not in wording. 

The Committee on Steel-Bridge Specifications reported 
progress in framing standard specifications and hoped to 
present a final report in another year. The Committee 
on General Clauses in Specifications, which had had its 
1915 report referred back to it, reported that it could 
not formulate clauses generally applicable to all sorts of 
work and could only prepare them for a few specific fields 
like excavating, structural, etc. It was asked to proceed 
on such lines, 

The Committee on Roads and Pavements presented a 
scheme for classifying traffic on roads 
steel-tired 
automobiles and 


light and heavy 


horse-drawn vehicles; rubber-tired pleasures 


steel-tired self-propelled 
light, medium and heavy travel. 


motor trucks; 
vehicles ; Forms were 
recommended for reporting the history of pavements and 
the traflic thereon. 

The Committee on Sewage Disposal: and Sanitation 
reported a plan for improving provincial public-health 
acts by requiring three engineer members on the provincial 
boards, by requiring that plans for sewerage and water- 
works be approved by provincial boards, by outlining the 
necessary scope of the plans submitted and by giving the 
hoards jurisdiction over operation. 

The society adopted a resolution urging on the Domin- 
ion Government cooperation with the society in the proper 
development of the engineering branches of military 
service, asking that engineers be not drafted into other 
branches of service and that adequate engineering train- 
ing and experience be required. 

The society elected as its president for the year 1916 
G. H. Duggan, Chief Engineer of the St. Lawrence 
Bridge Co., Montreal; and as vice-president, T. H. 
White, Chief Engineer, Canadian Northern Railway. 
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A Composite Standpipe 


A steel standpipe on a_reinforced-concrete base ha- 
heen erected at the Steelton, Penn., plant of the Penn 
sylvania Steel Co. The height to which the coneret: 
base was carried was fixed by the limit to which mat 
rial could be raised economically with the equipment ai 
hand. The base is reinforced to prevent bursting and t 
obviate shrinkage cracks. 

Wind pressure is resisted by means of twelve 154-in. 
anchor bolts passing through angle lugs riveted to th 
shell and extending down into the concrete, as shown i 
the sketch. 
jected 


The concrete in the portion of the base sul) 
to the direct pressure of the water was made © 
four parts of crushed limestone, two parts of limeston: 
-creenings and one part of cement. 

To prevent cracking from too rapid drying, the hollow 
was filled with water and the outer surface was kept wet 
for several days after the forms were removed. To guard 
against leakage from a possible separation of the shel! 
from the concrete on account of difference in expansion 
of the two materials, hot asphaltum was placed between 
the shell and the concrete. 

C. P. Turner, Chief Engineer of the Pennsylvania Stee! 
Co., stated in the “Journal” of the Engineers’ Society 
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of Pennsylvania that with the standpipe filled there wa 
scarcely an indication of seepage through the concrete 
and none whatever between it and the shell or the pipes. 
Beyond care in mixing and in placing the concrete, no 
waterproofing was attempted. 
8 
Hollow Concrete Blecks have been largely used in the 
construction of Government buildings for the Panama Canal 
A total of 230,000 blocks had been made in the concrete-block 
plants at the end of 1914. Most of the blocks turned out are 
12x12 in. by 3, 4, 6 and 8 in., but a few 12x16x8-in. blocks 
have been made. The average cost per block of about 47,000 
blocks turned out by the plant in April, May and June, 1915, 
was 8.7c. per block. This cost includes an arbitrary charge of 


3c. for interest, depreciation, ete., on the plant used in manu- 
facture. 
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Bituminous-Carpeted Concrete 
Road of New Type 


There have been many attempts made to cover con- 
crete pavement with a thin carpet coat of bituminous 
material, but the results have been very unsatisfactory, 
with the single notable exception of the asphalt-coated 
concrete roads built by the California Highway Com- 
mission. The most recent and apparently one of the 
most successful attempts to build a bituminous-carpeted 
concrete pavement is the work done by the Hassam Pav- 
ing Co., of Worcester, Mass., which uses a patented 
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be mixed in the same mixer as used for the cement grout. 
which is a horizontal trough with revolving paddles on a 
horizontal shaft. The cement, sand and stone are mixed 
dry and the asphalt emulsion added, or according to th 
patent specifications, the stone may first be covered with 
the asphaltic cement and the sand and portland cement 
subsequently added. The wet mixture has about the 
consistency of ordinary cement concrete. 

The asphaltic cement consists of asphalt heated and 
fluxed with the necessary amount of asphaltic oil. About 
80% of this composition is mixed with 20% of cotton- 
seed oil, caustic potash and water to form an emulsified 





Rolling Hassam-grouted base 


Applying the Bi-co-mac surface 


View of finished pavement 


LAYING BI-CO-MAC CONCRETE PAVING ON A STREET IN PORTLAND, MAINE 


process under the trade name of “Bi-co-mac.” Russell 
St., in the city of Worcester, was paved in this manner 
in 1914 and is in very satisfactory condition. It is a 
residence street bordering Elm Park, and the traffic is 
not heavy. 

The new pavement construction is covered by eight 
patents, six of which were issued in 1906 and 1907 to 
Walter E. Hassam, of Worcester, and two in 1912 to 
William T. Headley, of Philadelphia. The former deal 
with the construction of the concrete base and the latter 
with the bituminous top. 

The concrete base is of cement-grouted broken stone 
made by placing a layer of stone on the rolled subgrade, 
thoroughly rolling it and then filling the voids with 
portland-cement grout and rerolling the wet mass to con- 
solidate it. This process is covered by the Hassam 
patents 819,652 and 851,625. The subsequent patents— 
861,650; 861,651; 890,902 and 912,125—cover the roll- 
ing in of a top course of screenings, a reinforced pave- 
ment of the same type and the construction of a grout- 
mixing machine. 

The top wearing surface, about an inch thick, is a mix- 
ture of cement concrete and an emulsified asphaltic 
cement. The concrete is mixed with an excess of stone or 
other coarse aggregate so that the mortar does not fill 
all the voids. The remaining voids are filled with the 
emulsified asphalt. The resulting material is claimed 
to be a resilient waterproof concrete, which it is apparent 
is a hybrid between ordinary cement concrete and asphal- 
tie concrete. 

The mixture for the top coat consists of the following: 
1 eu.yd. of 34-in. crushed rock, 4% cu.yd of clean sand, 
166 lb. of portland cement and 57 gal. of asphalt emulsion 
known as Bi-co-mac, diluted with 20% of water; the 
percentages are 61, 27, 4 and 8 respectively. These may 





asphaltic cement, which can be diluted to any extent with 
cold water and mixed cold with the concrete aggregates. 
This combination is covered by patents 1,035,787 and 
1,045,286, issued to William T. Headley, of the Headley 
Good Roads Co., Philadelphia, in November, 1912. 

The Hassam concrete base is constructed as described 
above, except that instead of flushing the stone with 
grout *he grout is brought to within 14 in. of the top of 
the stone. On top of this the 1-in. wearing surface is 
placed before the conerete base has set, and then the 
pavement is rolled with a steam roller. If this final roll- 
ing fails to flush sufficient asphaltic cement to the top to 
produce a tight surface, a flush coat of the Bi-co-mac 
is applied and covered with screenings or coarse sand. 
Traffic must be kept off the finished pavement for at 
least five days. 

A cross-section of the completed pavement shows an 
irregular line between the cement concrete base and the 
black asphaltic-concrete surface coat. The pavement is 
claimed to combine the good qualities of both cement con- 
crete and asphaltic concrete. The cost is apparently not 
much in excess of plain concrete. The pavement in Rus- 
sell St., Worcester, cost $1 per sq.yd., but this was a spe- 
cial price in order to introduce the pavement. 


Anthracite-Coal Shortage—The United States Geological 
Survey publishes the opinion that a 2%% reduction in the 
Pennsylvania anthracite output (79,100,000 tons in 1915 
against 81,100,000 tons in 1914) is due to the fact that “con- 
sumers have not laid in their winter supply in advance to the 
same extent as formerly, and the retailers have been equally 
laggard in placing their orders,” this in spite of warnings of a 
coming scarcity. The discount rates for summer purchase 
did not stimulate the same amount of advance buying in 
1915 as in previous years. The capacity of the mine storage 
yaris has been taxed to the utmost to take care of the sur- 
plus output. 
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Flood Control in Los Angeles 
County in California--I 


SY NOPSIS—Th« steep mountains that border 
the plains on wh ich stands the City of Los Angeles 
are subject to heavy rainfalls 
months. The 
charge, 


winter 
flood dis- 
did 


during the 


result is a very heavy 

1914 
in Los Ange les and 
Another flood 


A hoard of engineers 


which in the winter of 
$10,000,000 worth of damage 


over 
around it. serious 
Jan. 18, 1916. 
has recommended works for flood prevention on 
different lines from any hitherto adopted in the 
United States, including check dams in the moun- 


the country 


occurre d on 


lain valleys and works for spreading the water on 
the débris mouth of the 


canons, 


cones at the mountain 


In February, 1914, a disastrous flood visited the region 
around Los Angeles, Calif., causing damage estimated at 
over $10,000,000. In April following, the Board of 
Supervisors of the county appointed a board of engineers 
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to investigate the causes producing the flood and report 
upon what scheme should be adopted to protect against 
similar casualties in the future. The engineers ap- 
pointed on this board were H. Hawgood, Charles 
T. Leeds, J. B. Lippincott and F. H. Olmsted. Since 
this appointment the board has been engaged in exten- 
sive studies, surveys and experimental work, as a result 
of which it has recommended for adoption a plan of flood 
protection for Los Angeles County involving an estimated 
expenditure in round numbers of $16,500,000, 

The conditions producing floods in southern California 
are so unusual and the methods proposed for overcoming 
them are so unprecedented, in American engineering prac- 
tice at least, that a full description will be of interest. 


FLoops FREQUENT IN THE Past 


To those who are unfamiliar with the climatic 
tions of southern ¢ 


condi- 
‘alifornia and who have only the lim- 
ited knowledge that the region is in the arid zone, where 
irrigation is necessary to agriculture, it may seem strange 
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that this section should be a serious sufferer from floods. 
The records show, however, that the disastrous flood of 
1914 was not an isolated phenomenon by any means. 
A study of the records of past high water shows that 
floods in Los Angeles County, causing more or less dam- 
age, have occurred at average intervals of 314 years in 
the past half century. In some of the flood years more 
than one high-water period has occurred. In 1889-90, 
for instance, there were four severe floods, one of which 
approached the record in height. 

The volume of water discharged by these rivers in 
flood, moreover, surprises one who knows that the river 
beds are wholly dry for a large part of the year and that 
the average total annual rainfall at Los Angeles for a 
period of 30 years averages less than 16 in. One of the 
streams to be controlled, the San Gabriel River, had a 
flood discharge estimated at 27,000 cu.ft. per sec. in 
1914 and 47,000 cu.ft. per see. in the great flood of 
1884—and this from a drainage area only 220 sq.mi. in 
extent. 

High Mountains Suep Water oN THE PLAINS 

The topographical and climatic conditions that give 
rise to this remarkable flood situation are very interest- 
ing and unusual. The City of Los Angeles and its 
suburbs lie on a gently undulating plain that slopes back 
from the ocean a distance of some 25 mi., with a grad- 
ual rise of 3 or 4 ft. per mi. near the ocean and 15 to 20 
ft. per mi. 20 mi. away, at Los Angeles. From the 
edges of this plain rise a group of steep mountains, their 
summits reaching an elevation of 5,000 to 8,000 ft. 
seamed and cut by innumerable valleys. Some 750 sq. 
mi, of this high mountain area drains onto the plains 
below. 

The torrents which flow down these mountain valleys 
when heavy rains occur have a velocity produced by slopes 
averaging 200 to 300 ft. per mi. on the larger streams 
and 700 ft. to 1,400 ft. per mi. on the smaller streams. 
The sides of the mountains are mostly covered with a 
dense growth of low shrubs and chaparral, but large areas 
have been denuded by forest fires. The soil on these 
slopes contains much fine material as well as sand, gravel 
and rock, and at every flood a great volume of suspended 
matter is carried down by the streams. 


RELATION OF RAINFALL TO FLoops 

The average annual rainfall recorded by the United 
States Weather Bureau at Los Angeles for the 38-year 
period from 1877 to 1915 is only 15.81 in. On the 
average most of this annual rainfall comes in the four 
months from December to March. The average rainfall 
for January is 3.16 in. and the average for February, 
3.17 in. This rainfall, however, is subject to great fluc- 
tuations in different years. In the year 1883-84, for 
example, the rainfall was 38.18 in., and in the year 
1889-90 the rainfall was 34.84 in. In both these years 
high floods were recorded. Such high annual precipi- 
tation, however, is not necessary to produce floods, for 
in the great flood year of 1914 the total rainfall in the 
season was only 23 in., but 10.35 in. of this fell in Jan- 
uary and 7.04 in. in February. 

It should be clearly understood, however, that the record 
of the rain gage in Los Angeles at an elevation of some 
200 ft. above sea level is little indication of the rainfall 
upon the mountains 10 to 20 mi. away at elevations of 
1,000 to 8,000 ft. The winter rainfall on the Pacific 
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Coast is caused by the moist winds from the Pacific as 
they sweep over the land. Oftentimes these winds will 
sweep across the low plains near the ocean without pre 
cipitating a drop of moisture, but will let loose torrents 
of water as they strike the cold mountainside at high 
elevation. Rainfall records in San Diego County, for 
example, 150 mi. farther south, show that with an aver 
age annual rainfall of less than 10 in. at the coast, pre 





CROSS-SECTION NO. 1 
Condition of Channel—Both banks are composed of granit« 
boulders from 4 in. to 2 ft. in diameter. The bottom of the 
channel is sand and gravel with rocks up to 3 in. in diameter 
The surface of the water contains small eddies. Computed 
value of n from field data is 0.02815; approximate value, 0.030 





CROSS-SECTION NO. 2 

Condition of Channel—The west bank is composed of 
boulders from 2 in. to 1 ft. in diameter, the average diameter 
being about 4 in. The boulders on the east bank range from 
4 in. to 3 ft. in diameter, the average being about 1 ft. The 
bed of the channel is covered with boulders from 4 in. to 2 ft. 
in diameter. The surface of the water is full of small waves. 
Computed value of n is 0.0354; approximate value, 0.035 





CROSS-SECTION NO. 3 


Condition of Channel—Both banks are very irregular and 
are composed of granite boulders from 4 in. to 2 ft. in diam- 
eter. Numerous large rocks appear above the surface of the 
water. The bottom of the channel is covered with boulders 
from 6 in. to 2 ft. in diameter. The surface of the water is 
full of eddies and waves. Computed value of n is 0.0416; 
approximate value is 0.04 


CHANNEL OF SAN GABRIEL RIVER MEASURED FOR 
COMPUTING COEFFICIENT OF ROUGHNESS 
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CROSS-SECTION NO. 1 

Taken about 200 ft 
sandy; scattered piles of 
banks firm on east 


LOS ANGELES RIVER, APR. 28, 1915 
below filtration galleries; 
débris up and down the stream; 
side, but showed signs of having receded 
on west side Information obtained from an employee of the 
Los Angeles Water Department shows that the bed of the 
channel at this point is much lower now than before the flood. 
Width of channel, 267 ft.; wetted perimeter, 275 ft.; slope, 
0.0035; “C,’ 59.0; discharge, 24,420 sec.-ft.; area of cross-section, 
2,380 sq.ft.; hydraulic radius, 8.65; “n,” 0.0375; velocity, 10.27; 
drainage area, 334.8 sq.mi., of which 242 are mountainous and 


92.8 are valley; run-off per square mile, 73.2 sec.-ft. 


channel 


cipitations as high as 50 annum are 


6,000 to 


and 60 in. per 
recorded on the mountains at an elevation of 
7,000 ft., only 40 or 50 mi. away. 

In the great storm of February 18 to 21, 1914, in Los 
Angeles County the rainfall at San Pedro, on the coast, 
was only 2.03 in. At Los Angeles, 20 mi. inland, it 
At Mount Lowe, 11 mi. from Los Angeles, 
at an elevation of 5,000 ft. it was 19.20 in. Where the 
rainfall is subject to such variation within short dis- 


was 7.07 in. 


tances it is better to obtain data as to the flood discharge 
of streams by other methods than computation of pre- 
cipitation and runoff, 

Manifestly, it was not possible to measure the floods 
However desirable 
it might have been to do this, it would have been prac- 


while they were actually in progress. 


tically impossible, even had the need for this data been 
realized at the time and an organization been ready to 
secure it. The tlood so interrupted all means of trans- 
portation over the great area which it covered that it 
would have been practically impossible for engineers to 
travel over the territory and reach observation points 
while the flood was at its height. A still further and 
sufficient reason is that the violence of the torrents was 
so great that current-meter measurements would hardly 
have been possible, even if engineers could have reached 
the different 

The board employed J. L. Norton to examine each one 
of the principal streams, measure the cross-section of 


streams. 
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the channel at various points as determined by the high- 
water mark and also determine the hydraulic slope, or 
gradient, of the flood. It is understood, of course, that 
this method of computing flood discharges is at best but 
an approximation. A stream when in violent flood will 
While the flood is 
at its height, a large amount of débris rolls down its 
channel. As the flood begins to subside, this débris will 
be deposited in the bed; and usually at this period the 
stream will most violently cut its bank. Consequently, 
the cross-section left after the flood has passed may be 
quite different from that which existed at the time of 
maximum flood discharge. 


considerably change its cross-section. 


In order to determine with some degree of accuracy 
the value of the coefficient n for rough boulder-covered 
channels, to be used in computing flood flows by Kutter’s 
formula, three typical sections with as uniform channels 
as possible were selected on the San Gabriel River near 


CROSS-SECTION NO. 7—ARROYO SECO, MAY 4, 1914 

Taken at north end of San Pasqual Ave.; bed of channel 
rough, being covered with coarse gravel and boulders; max- 
imum velocity within 80 ft. of the north bank; both banks cut 
back by the current. Width of channel, 163 ft.; wetted peri- 
meter, 169 ft.; slope, 0.009; “C,” 45.0; discharge, 7,610 sec.-ft.; 
area of cross-section, 810 sq.ft.; hydraulic radius, 4.84; “n,” 
0.045; velocity, 9.4; drainage area, 42.7, of which 30 are moun- 
tainous and 12.7 are valley; run-off per square mile, 178 sec.-ft. 


Azusa, Calif. The selected channels are shown in the 
accompanying photographs. The line drawn across the 
foreground indicates the middle of the longitudinal 
section over which the slope of the water surface was 
measured, 

The cross-section of the channel was measured with a 
Y-level, rod and tape. The slope of the water surface 
was determined by leveling between sharp-cornered rocks 
placed in stilling boxes located equal distances above and 
below the cross-section used for computing the hydraulic 
elements of the stretch of channel in question. The 
velocity of the stream flow was measured with a current 
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meter by wading. The channels in all cases were free 
from brush. 

The value of n thus determined was used in com- 
puting the flood flows in other streams with similar rough 
bottom, as well as in the San Gabriel. The entire engi- 
neering board conferred in deciding on the value of n 
to be adopted for each stream, being aided by photographs 
of the section and the advice of the engineer who had 
measured the cross-section. 

In most cases the slope of the stream was determined 
by observing high-water marks on the banks at distances 
800 to 1,000 ft. apart and then determining the fall 
and the distance between these marks by direct measure- 
ment. In addition, as a check, the actual slope of the 
bed of the stream was measured by leveling. 

The results of the computations made according to the 
described method were carefully studied and compared, 
and where observations gave discordant results they were 





CROSS-SECTION NO. 9—BIG TEJUNGA, MAY 5, 1914 


Taken at the mouth of Big Tejunga Cafion; channel rough 
and strewn with boulders; south bank is of rock and precip- 
itous. The main current followed the north bank, which has 
been cut back. The maximum velocity was within 100 ft. of 
the north bank. Width of channel, 240 ft.; wetted perimeter, 
246.5 ft.; slope, 0.0124; “C,”’ 52.5; discharge, 13,600 sec.-ft.; area 
of cross-section, 1,068 sq.ft.; hydraulic radius, 4.74; “n,” 0.0375; 
velocity, 12.73; drainage area, 118 sq.mi., all of which is moun- 
tainous; run-off per square mile, 115 sec.-ft. 


ESTIMATED FLOOD DISCHARGES FROM STORMS OF JANUARY 
AND FEBRUARY, 1914 


Los Angeles River Watershed 


Discharge in 
Cu.Ft. per See. 


Drain- Per 
age Sq. Mi. of 
Area, Value of Drainage 
Stream Sq.Mi. n Total Area Character of Basin 
Big Tejunga... . 118.0 0.0375 13,600 115 All mcuntainous 
Sunland Wash. ; 6.5 0.0275 4,620 712 2.7 sq.mi. valley; 


3.9 sq.mi. moun- 
tainous 


Little Tejunga.. 22.3 0.03 4,100 184 All mountainous 
Paccima Creek. ... 30.0 0.05 5,400 180 All mountaincus 
Verdugo Creek.. 21.9 0.03 7,700 352 
Arroyo Seco at Devil's 
a 30.5 0.025 11,400 374 27 sq.mi. meuntain- 
ous; 3.5 sq.mi. val- 
ley 
Arroyo Secc at San Pas- 
qual Ave............ 42.7 0.045 7,610 178 30 sq.mi. mountain- 
ous; 12.7. sq.mi. 
valley 


Los Angeles River be- 
low Lankershim 


bridge..... .. 304.3 0.0375 16,780 55.2 220.8 sq.mi. moun- 
tainous; 83.5 sq.m. 
valley 


Los Angeles River be- 
low Main St. bridge.. 534.1 0.025 31,140 58. 


te 


363.1 sq.mi. moun- 
tainous; 171 sq.mi. 


valley 
San Gabriel River Watershed 

Eaton Wash.......... 12.5 0.035 4,590 367 10.3 sq.mi. moun- 
tainous; 2.2 sq.mi. 
valley 

Santa Anita.......... 18.17 0.045 3,168 174 All mountainous 

Sawpit Canyoa........ 7.37 0.05 4,070 550 All mcuntainous 

Big Dalton Se ewer , 7.56 0.05 1,070 142 All mountainous 

Little Dalton......... 3.354 0.05 1,018 305 All mountainous 

San Gabriel River..... 228.68 0.035 26,680 117 All mountaincus 
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CROSS-SECTION NO. 14—SANTA ANITA WASH, MAY 11, 1914 


Taken about 500 ft. above the Foothill Boulevard, below 
where the Little Santa Anita joins the Santa Anita The 
banks are low and lined with brush and trees; the bed is 
rough, containing large boulders. Width of channel, 78.5 ft 


wetted perimeter, (9.5 ft.; slope, 0.0142; “C," 42.0; discharge 
3,168 sec.-ft.; area of cross-section $312.2 sq.ft.;: hydraulic 
radius, 4.002; “n,” 0.045; velocity, 10.02; drainage area, 18.17 


sq.mi., all of which is mountainous; run-off per square mile 
174 sec.-ft. 


eliminated. In this way it is believed that the final 
figures printed in the accompanying table give a fair 
approximation of the actual flood discharges, 

The photographs herewith are taken from the report, 
showing typical cross-sections of flood channels. The 
accompanying table also gives the final figures of runolff 
during the 1914 flood for the various streams measured in 
cubie feet per second per square mile of drainage area. 

It will be seen that some of the smallest streams showed 
a runoff of 300 to over 700 cu.ft. per sec. per sq.mi., 
while the larger streams (except the Los Angeles River, 
from which, because of the large area of plain included 
in its watershed, the flood wave is much longer) showed 
about 115 cu.ft. per sec. per sq.mi. 

Comparison of the figures in the table with those esti- 
mated for the flood of last month (given on page 239 of 
Engineering News of Feb. 3) shows a flow nearly as great 
in the Arroyo Seco as in 1914, but only about half as 
ereat a flow in the Los Angeles River, which has a 
longer flood wave. 
|The second part of the abstract of the report will he 
published in an early issue. ] 





CROSS-SECTION NO. 18—SAN GABRIEL RIVER, MAY 12, 1914 


Taken below the mouth of Rogers Cafion. The bed of the 
channel is rough with gravel and boulders 1 ft. to 18 in. in 
diameter. The banks are of light soil and have been cut back, 
but I could not tell whether the cutting was done in February 
or during other floods. Width of channel, 383 ft.; wetted 
perimeter, 386 ft.; slope, 0.0079; “C,” 58.0; discharge, 26.680 
sec.-ft.;: area of cross-section, 2,178.2 sq.ft.; hydraulic radius, 
5.64; “n;” 0.035; velocity, 12.25; drainage area, 228.68 sq.mi., all 
of which is mountainous; run-off per square mile, 117 sec.-ft. 
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Trolley-Car Concrete Mixer for 
Street-Railway Track 


The Birmingham Railway, Light and Power Co., Birm- 
ingham, Ala., has in service two concrete mixers mounted 
on trolley-car trucks. They are used for practically all 
the inter-track paving of the company’s urban car lines. 
One of these mixers in service is shown in the accompany- 
ing- views. 

A great deal of concreted track, of the type shown in 
This section com- 


Fig. 1, is being placed in Birmingham. 
£} 





FIG. 1. TYPICAL HALF-SECTION OF CONCRETED STREET 


RAILWAY TRACK, BIRMINGHAM RAILWAY, 
LIGHT AND POWER CO 


6 concrete, in 
which local slag cement and a broken slag aggregate are 


prises a 10-in. bottom layer of 1: 24:5 
used; a 4-in. layer of 1: 214: 5 portland-cement and slag 
aggregate concrete, in which the top of the timber tie 
and the bottom of the rail are embedded; and a 3-in. 
finish coat of 1: 2:4 portland-cement and stone concrete, 
crowned to the street surface. 

In laying this pavement the material is brought into 
the street in wagons or on trolley cars and spaced in 
piles at intervals along the line. The mixer-car, travel- 
ing on one of the tracks to be paved, then takes the ma- 
terial from the piles and transforms it into the concrete to 
be dumped into the immediately adjacent tracks. 

Each mixer-car consists of an ordinary two-truck car 
frame mounting a I-vd. Smith mixer, with loading and 
delivery equipment. There is a regular street-car motor 
for both driving the mixer and propelling the car. The 


loading trough, Fig. 2, can be let down to the street sur- 


face and filled directly from barrows. Fig. 3 shows the 
mixer working along a track to be concreted and in the 
foreground the finish coat is being screeded. 

L. I.. Newman is Superintendent of Way and Structures 
of the railway. 
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Trap vs. Slag for Aggregate 


Comparative tests of trap rock and slag as concrete 
aggregates were made during the last year for the Na- 
tional Slag Co., of Newark, N. J., at the department of 
civil engineering of Columbia University under the direc- 
tion of Frederick Miller. The results for 1, 3, 6 and 
12 mo, are given in the accompanying tables. 


TABLE 1. ULTIMATE COMPRESSION STRENGTH OF 8x16-IN. CON- 


CRETE CYLINDERS, IN LB. PER SQ.IN* 


28 Days 3 Mo 6Mo. 12Mo 
Slag concrete 2,465 3,496 3,567 4,187 
Trap rock concrete 1,975 2,961 3,053 3,537 


Higher compressive strength of slag con- 
crete 490 535 514 650 
Percentage higher compressive strength 
of slag concrete. .... 24.8 18.0 16.9 18 4 


*The averages given are the results of testing four specimens of both types of 
concrete at each period. 


TABLE 2. MODULUS OF ELASTICITY OF SLAG AND TRAP ROCK 
AND TRAP ROCK CONCRETE THREE MONTHS OLD* 


Lb. per Sq.In 
Slag 4,126,000 
Trap rock 4,036,000 
*The specimens tested were three slag and three trap rock concrete 8x16-in 
cylinders. An average value in each case was taken up to a unit load of 650 lb. 
per sq.in 
The average weight of slag concrete tested was 140 Ib. 
per cu.ft., while the average weight of trap concrete was 
151 Ib. per cu.ft. The slag weighed 80 Ib. per cu.ft., and 
the trap weighed 100 Ib. per cu.ft. 
The traprock was from the Hudson Palisades. 
separated into 34, 1 


» 
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It was 
, Y4-in. sizes and “dust” and was 
artificially combined so that the grading was identical 
with that of the slag, which was used as received from 
the National Slag Co. The sand used was Cow Bay, a 





FIGS. 2 AND 3. 


CONCRETE MIXER MOUNTED ON TROLLEY CAR TRUCK CONCRETING INTER-TRACK SPACE OF 


STREET RAILWAYS AT BIRMINGHAM, ALA. 
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typical Long Island sand, and the cement was a mixture 
of three brands of portland cement, as approved by the 
New York Building Bureaus. 

The mixture of the concrete was in all cases 1: 2:4 
by volume, and it was mixed in a batch mixer. In mak- 
ing up the complement of stone for each batch, propor- 
tional amounts of each aggregate were carefully measured 
by weight. It was thought that this procedure would 
insure greater uniformity in results. 
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“Dapple” Finish for Concrete 


In the construction of dry dock No. 1 for the Panama 
Canal all the horizontal surfaces of the dock, including 
the coping, altars and floor, were given what is called 
a “dapple” finish. The method of producing this finish 
is described as follows by the Engineer of Terminal Con- 
struction, H. H. Rousseau, in his annual report just is- 
sued: 


The vertical surfaces of the dock were given no special 
treatment during placing of the concrete other than to work 
the mortar to the face of the form. All horizontal surfaces in 
the dock, including coping, altars and floor, were covered to 
an average depth of from 1% to 2 in. with mortar composed 
of cement and specially sifted sand mixed 1:2. This mortar 
was applied at the same time the concrete was placed. 

These horizontal surfaces were all given a dapple finish in 
the following manner: After applying the mortar and thor- 
oughly rodding it until the water had been worked to the 
surface and swept off the block with a rodding stick, the sur- 
face was thoroughly floated with a wooden float. Following 
this, a wooden float was used to produce the rough or dapple 
surface by placing the float squarely on the surface, pressing 
it slightly and lifting it directly upward from the surface. 
In this way the cement surface adhering to the float is slightly 
raised so as to give the appearance of chipped stone. This 
dapple finish is sufficiently rough to prevent slipping and 
makes a very suitable and satisfactory working surface. 
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Grips for Plain-Shouldered 
Tension Specimens 


The usual standard 2-in. test piece for forgings and 
castings has threaded ends that screw into the grips. 
This test piece requires considerably more time to make 
and therefore costs more than one with plain enlarged 
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FIGS. 1 AND 2. PENNSYLVANIA R.R. GRIPS FOR 2-IN. 
PLAIN SHOULDERED SPECIMEN 


At left, closed, with Berry gage on specimen; at right, grips 
opened; ball-and-socket adjustment above and below grips 


ends. Specially designed grips used in the Pennsylvania 
RR. laboratory at Altoona, Penn., take such plain speci- 
mens. They require only the turning of the reduced 
section to proper diameter and filleting of the shoulders. 
Usually the ends have to be turned to get them into the 
space provided in the grips. 

One very marked advantage of this Pennsylvania R.R. 
grip over others in use 
is that it permits the 
use of an extensometer 
or dividers on the 2- 
in. gage length while 
pulling. (One of the 
photographs shows a 
2-in. Berry gage in 
place.) In other types 
only that part of the 
specimen between the 
jaws can be got at. 
A modification used 
by the Union Steel 
Casting Co. has more 
space inside the jaws 
to accommodate the 
enlarged section of the 
end of the test piece. 
The space will take 
care of a shouldered 
section 4 in. long. As a 

































{lt at AAO wim 





eet 


ua: wale DALE Sine pci ORRIN IHRE 


















seth 





276 ENGINEERING 


N EK Ws Vol. Td, No. 6 


OUAAENALNRELD? CANEAH EAA ANO EEDA EENOEAAATNAT MAHON AA ETHEL LGTA SENATE ELECTED EET SHAAN SHANAHAN ETH 


Field and Office 





ead 400 44annnusvennensanuveannoncennevgguagnnnugegnenssegesgnosasenevgtue sec ceee 0 ces0 00nd HE ACA UAAEU UAE ARETE asne aac eaneeuveuaeeeuaeqangeneagenneeuevveouevecocaeeguevseouavegassacvescaoceveeccsvevvsnecuevaneesvnnvevenansnnstinia 


Trolley-Car Concrete Mixer for 
Street-Railway Track 


The Birmingham Railway, Light and Power Co., Birm- 
ingham, Ala., has in service two concrete mixers mounted 
on trolley-car trucks. They are used for practically all 
the inter-track paving of the company’s urban car lines. 
One of these mixers in service is shown in the accompany- 
ing. views. 

A great deal of concreted track, of the type shown in 


Fig. 1, is being placed in Birmingham. This section com- 
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FIG. 1. TYPICAL HALF-SECTION OF CONCRETED STREET 


RAILWAY 


TRACK, BIRMINGHAM 
LIGHT AND POWER CO 


RAILWAY, 


prises a 10-in. bottom layer of 1:214:5 concrete, in 
which local slag cement and a broken slag aggregate are 
used; a 4-in. layer of 1: 21:5 portland-cement and slag 
aggregate concrete, in which the top of the timber tie 
and the bottom of the rail are embedded; and a 3-in. 
finish coat of 1: 


crowned to the street surface. 


2:4 portland-cement and stone concrete, 


In laying this pavement the material is brought into 
the street in wagons or on trolley cars and spaced in 
The mixer-car, travel- 
ing on one of the tracks to be paved, then takes the ma- 


piles at intervals along the line. 


terial from the piles and transforms it into the concrete to 
be dumped into the immediately adjacent tracks. 
Each 


Trame 


mixer-car consists of an ordinary two-truck car 


mounting a l-vd. Smith mixer, with loading and 
delivery equipment. There is a regular street-car motor 
for both driving the mixer and propelling the car. The 


loading trough, Fig. 2, can be let down to the street sur- 


face and filled directly from barrows. Fig. 3 shows thi 
mixer working along a track to be concreted and in the 
foreground the finish coat is being screeded. 

L. LL. Newman is Superintendent of Way and Structures 
of the railway. 
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Trap vs. Slag for Aggregate 


Comparative tests of trap rock and slag as concrete 
aggregates were made during the last vear for the Na- 
tional Slag Co., of Newark, N. J., at the department of 
civil engineering of Columbia University under the direc- 
tion of Frederick Miller. The results for 1, 3, 6 and 


12 mo. are given in the accompanying tables. 


TABLE 1. ULTIMATE COMPRESSION STRENGTH OF 8x16-IN. CON 
CRETE CYLINDERS, IN LB. PER SQ.IN* 
28 Days 3Mo. 6Mo. 12Mo 
Slag concrete 2,465 3,496 3,567 4,187 
Trap rock concrete 1,975 2,961 


3,053 


3,537 
Higher compressive strength of slag con- 
crete 490 535 514 650 
Percentage higher compressive strength 
of slag concrete 


24.8 18.0 16.9 18 4 


*The averages given are the results of testing four specimens of both types of 
concrete at each period. 


TABLE 2. MODULUS OF ELASTICITY OF SLAG AND TRAP ROCK 
AND TRAP ROCK CONCRETE THREE MONTHS OLD* 

Lb. per Sq.In 
4,126,000 
4,036,000 

*The specimens tested were three slag and three trap rock concrete 8x16-in 


cylinders. An average value in each case was taken up to a unit load of 650 lb 
per sq.in 


Slag 
Trap rock 


The average weight of slag concrete tested was 140 Ib. 
per cu.ft., while the average weight of trap concrete was 
151 Ib. per cu.ft. The slag weighed 80 1b. per cu.ft., and 
the trap weighed 100 Ib. per cu.ft. 

The traprock was from the Hudson Palisades. It was 
separated into 34, 1%, 4-in. sizes and “dust” and was 
artificially combined so that the grading was identical 
with that of the slag, which was used as received from 
the National Slag Co. The sand used was Cow Bay, a 





FIGS. 2 AND 3. 


CONCRETE MIXER MOUNTED ON TROLLEY CAR TRUCK CONCRETING INTER-TRACK SPACE OF 


STREET RAILWAYS AT BIRMINGHAM, ALA. 
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typical Long Island sand, and the cement was a mixture 
of three brands of portland cement, as approved by the 
New York Building Bureaus. 

The mixture of the concrete was in all cases 1: 2:4 
by volume, and it was mixed in a batch mixer. In mak- 
ing up the complement of stone for each batch, propor- 
tional amounts of each aggregate were carefully measured 
by weight. It was thought that this procedure would 
insure greater uniformity in results. 
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‘“Dapple” Finish for Concrete 


In the construction of dry dock No. 1 for the Panama 
Canal all the horizontal surfaces of the dock, including 
the coping, altars and floor, were given what is called 
a “dapple” finish. The method of producing this finish 
is described as follows by the Engineer of Terminal Con- 
struction, H. H. Rousseau, in his annual report just is- 
sued : 


The vertical surfaces of the dock were given no special 
treatment during placing of the concrete other than to work 
the mortar to the face of the form. All horizontal surfaces in 
the dock, including coping, altars and floor, were covered to 
an average depth of from 1% to 2 in. with mortar composed 
of cement and specially sifted sand mixed 1:2. This mortar 
was applied at the same time the concrete was placed. 

These horizontal surfaces were all given a dapple finish in 
the following manner: After applying the mortar and thor- 
oughly rodding it until the water had been worked to the 
surface and swept off the block with a rodding stick, the sur- 
face was thoroughly floated with a wooden float. Following 
this, a wooden float was used to produce the rough or dapple 
surface by placing the float squarely on the surface, pressing 
it slightly and lifting it directly upward from the surface. 
In this way the cement surface adhering to the float is slightly 
raised so as to give the appearance of chipped stone. This 
dapple finish is sufficiently rough to prevent slipping and 
makes a very suitable and satisfactory working surface. 
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Grips for Plain-Shouldered 
Tension Specimens 


The usual standard 2-in. test piece for forgings and 
castings has threaded ends that screw into the grips. 
This test piece requires considerably more time to make 
and therefore costs more than one with plain enlarged 





FIG. 3. DETAILS OF PENNSYLVANIA R.R. TENSION SPECIMEN GRIPS 
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FIGS. 1 AND 2. PENNSYLVANIA R.R. GRIPS FOR 2-IN. 
PLAIN SHOULDERED SPECIMEN 


At left, closed, with Berry gage on specimen; at right, grips 
opened; ball-and-socket adjustment above and below grips 


ends, Specially designed grips used in the Pennsylvania 
R.R. laboratory at Altoona, Penn., take such plain speci- 
mens. They require only the turning of the reduced 
section to proper diameter and filleting of the shoulders. 
Usually the ends have to be turned to get them into the 
space provided in the grips. 

One very marked advantage of this Pennsylvania R.R. 
grip over others in use 
is that it permits the 
use of an extensometer 
or dividers on the 2- 
in. gage length while 
pulling. (One of the 
photographs shows a 
2-in. Berry gage in 
place.) In other types 
only that part of the 
specimen between the 
jaws can be got at. 
A modification used 
by the Union Steel 
Casting Co. has more 
space inside the jaws 
to accommodate the 
enlarged section of the 
end of the test piece. 
The space will take 
care of a shouldered 
section 4 in. long. As a 
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consequence the latching arrangement for the upper grip 
1s also modified, a yoke boing substituted for the Penn- 
svivania R.R. tongue and pin. 

The Steel Casting Co. uses a_ liberal-sized 
coupon attached to castings, and after this is stamped 


Union 


by the inspector it is removed and the center section 
turned down to the size required by the jaws. Saw cuts 
are made at the ends of the finished section, not quite 
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FIG. 4. MODIFIED GRIP USED BY 


CASTING CoO. 


UNION STEEL 


through, however, so as to leave attached the rough ends 
the identification When ready for test 
these ends are broken off and the specimen inserted in 
the grips. 


bearing mark, 


The material used in these grips is hardened and tem- 
pered tool steel, which makes them immune from break- 
ages and wear. 

We are indebted to J. T. Wallis, General Superintend- 
ent of Motive Power, and C. D. Young, Engineer of 
Tests, Pennsylvania R.R., and to J. Lloyd Uhler, Metal- 
lurgist, Union Steel Casting Co., for the drawings and 
photographs. 
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Sinking a Shaft im Rock 180O 
Feet Per Month 

Fast progress was made in sinking the Woodbury shaft 
of the Newport Mining Co., at Mich, last 
summer, according to J. M. Broan, who described the 
work in a paper before the Lake Superior Institute of 
Mining Engineers. The shaft is vertcal, 13 ft. 1 in by 
21 ft. 1 in. in plan, and is constructed with six compart- 
ments, as shown in- the immediately below. 

The first 100 ft. was in quartzite; from 100 to 715 
ft. there were alternate strata of gray and red slate and 
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PLAN OF SHAFT OF WOODBURY IRON MINE 


IN MICHIGAN 
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quartzite, below which was granite. The temporary head 
frame was 60 ft. high, with the trestle so arranged that 
it was possible to hoist rock in any of the compartments. 

Excavation began on Mar. 1, 1915, and on July 27 the 
shaft was 901 ft. deep. The maximum monthly advance 
was 201 ft. and the minimum was 157 ft. Fig. 2 shows 
the arrangement and order of firing of holes in soft and in 
hard rock, 

In the soft slate, hammer drills with water-tube pistons 
were used, and air was blown through them in place of 
water. In granite, where the speed was less, the water- 
tube pistons were replaced by the ordinary pistons. The 
steel was 7g-in., made into lengths varying in 1-ft. changes 
from 1 to 10 ft. Until the granite was reached, a cross- 
bit was used, but in the hard rock excessive wear called 
for something more durable, and the “Carr” bit was tried 
out. 

Considerable difficulty was encountered, especially ir: 
stratified rock, with fissured holes and = stuck drii! 
Rather than abandon a hole, much time was spent in 
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FIG. 2. ARRANGEMENT AND ORDER OF FIRING 


HOLES IN SOFT SLATE AND IN GRANITE 


BLAST- 


freeing the drills. For this operation inverted hammer 
drills were employed very successfully. 

Since the steel used was only 7g in. in diameter, the 
bottom of a deep hole was too small to contain sufficient 
ordinary explosive. Therefore two or three sticks of 100% 
blasting gelatin were placed in the bottom of each hole. 
The remainder of the charge, with the exception of the 
cartridge containing the detonator, was 80% blasting gel- 
atin. The detonator was placed in a cartridge of 60% 
nitroglycerin, to speed the action of the charge. An 
average of 2614 Ib. of explosive per foot of shaft was 
used in the first 800 ft., or about 1 lb. per 13 cu.ft. of 
excavation. 
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Street or Highway Grades—On the subject of establishing 
grades for streets or highways, T. Harold Knight, County 
Surveyor, Racine, Wis., has the following to say: “I believe it 
is customary in almost all cities, large or small, to establish 
the grade for streets or highways on the center line, making 
the height of the curb also at the established grade, allowing 
% in. of fall per ft. across the sidewalk and parking from the 
property line to the curb. I suggest the following as a much 
better system: Establish the grade at the property line and 
allow the \%4 in. of fall across the walk and parking to the 
curb. This would make the curb grade always the same on 
streets with standard width of sidewalk and parking; but 
where this width was altered because the width of parking 
next to and adjoining the sidewalk was changed, the curb 
grade would be altered. With the old system, in cases where 
the parking adjoining the sidewalk is wider than standard, 
or where for some other reason—such as placing the extra 
width in a park in the center of the street—it is necessary to 
narrow the sidewalk parking, the resulting curb height is not 
at the established grade.” 
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Laying a Submerged 8-In. Pipe 
Sewer on a Pile Trestle 


In a paper read before the Boston Society of Civil 
Engineers, Dec. 13, 1915, Charles R. Gow, contractor, 
of Boston, Mass., described the laying of an 8-in. cast- 
iron pipe across a narrow stream, to form a part of a 
sewer, so that the pipe had to be laid to an established 
grade. What follows is substantially in Mr. Gow’s words. 

The stream was approximately 75 ft. wide and about 
5 ft. deep. As the river was used for boating, no obstruc- 
tion was permitted. The bed of the stream was gravel 
overlying a deposit of mud. The crossing was located 
close to and parallel with an existing highway bridge, 
from which all of the work was carried on, 

A steam derrick mounted upon a platform with rollers 
was erected on the bridge, so that it could be moved back 
and forth as the work progressed, the boom being long 
enough to reach out over the pipe location. A small 
orange-peel bucket was used to remove the gravel slopes 
at either bank as well as to dredge the shallow trench 
necessary for the pipe. A pair of wooden leads contain- 
ing a piledriving hammer were suspended from the boom 
end. The piledriver was securely guyed in_ position, 
while spruce piles were driven in bents of two, spaced 
3 ft. on centers. There were 22 piles or 11 bents. 

It was necessary to cut and cap the piles at exact grade, 
and as the cutting point was more than 5 ft. under 
water the following method was devised to accomplish 
the purpose : 

A light riveted steel cylinder 6 ft. in diameter and 10 
ft. in length was lowered over a bent of two piles until 
it rested vertically upon the bottom. ‘To seal the bot- 
tom edge, some sand and gravel were deposited around 
the outside. A pulsometer pump was then swung out 
by the derrick, the suction lowered into the cylinder, 
and by means of a steam connection with the hoisting 
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FIGS. 1 AND 2. TOWER AS IT LOOKED BEFORE FAILURE AND AS IT APPEARED AFTER COLLAPSING ON 
FALSEWORK DURING REPAIR 
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engine the water was removed from the interior of the 
cylinder so that men could enter, cut the piles with an 
ordinary crosscut saw and cap them at the required grade 
with 6x6-in, timbers. When this operation was completed, 
the cylinder was withdrawn and placed over the next bent 
of uncut piles. 

When all of the pile bents had been thus capped, the 
pipe Was assembled on the bridge, the joints leaded and 
calked, and by means of the derrick and a guyed gin pole 
the entire length of pipe was suspended over the de- 
sired location and lowered through the water till it rested 
on the pile caps. A diver was employed to wedge the 
pipe securely in place, this being the only part of the 
work on which a diver was used. . The pipe Was then 
backfilled with some of the dredged material. 

The entire cost of this work exclusive of the cast-iron 
pipe and lead for joints was $561. 
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Steel Lighting Tower Fails 
After 34-Yr. Service 


A steel electric-light tower was blown down in a wind- 
storm in San José, Calif., on Dee. 3, 1915. The tower 
(Fig. 1), erected in 1881 at a cost of $3,465, was being 
repaired at the time of the collapse, and the wreckage 
fell on the scaffolding and on the street. The height was 
199 ft.; the base was 75 ft. on each side. The lower 
part of the four columns was built up of two 4-in. pipes, 
while the horizontal and sway bracing also were made of 
pipe, most of the sway-bracing being curved. The brac- 
ing rods were not upset. 

The tower gave ho appreciable sign of deterioration 
until a year ago, when it was damaged to some extent 
by a wind storm. It was then proposed that the struc- 
ture be reinforced, and a design was prepared by L. T. 
Alden and A. A. Pyle, of the engineering department of 
the State Harbor Commission, and G. J. Adams, of the 
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State Architect’s office. The design followed the general 
plan of the old structure, most of which was to be re- 
tained. Steel angles were to be added throughout. The 
contract for the work was awarded to the Golden Gate 
Iron Works, of San Francisco, for about $6,000. At 
the time of the storm about 50 ft. of the new structure 
had 
committee 


been erected. After the accident an investigating 
that the contractor was not at fault, 
as the contract held him responsible only for failures re- 


sulting from poor workmanship. 


found 


It is proposed to com- 
plete the tower In spite of the failure, and for that purpose 
$2,500 will be raised in addition to the sum already on 
hand. 
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Double-Runner Turbine Shows 
88% Efficiency 


Single-runner hydraulic turbines of about 909% effi- 
ciency nave become fairly common, but power-plant de- 
signers do not generally look for results of this order 
in double-runner machines. Therefore the three double- 
runner machines placed in service in 1915 in the Point 
du Bois hydro-electric station of the City of Winnipeg 
are of interest, as an efficiency figure of 88% is claimed 
by the builders—Escher, Wyss & Co., of Zurich, Switzer- 
land, 

The wheels were specified to develop 5,200 hp., and 
penalties were imposed for failure to reach rated capacity, 
varying from $500 for 100 hp. to $10,000 for 800 hp. In 
three tests at 80% gate opening and 46-ft. head, figures 


of 7,020, 7,155 and 7,220 b.hp. were obtained. The com- 
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7,200-HP. DOUBLE RUNNER 


pany guaranteed 6,800 hp. under 45 ft. and 
efficiency, 


at 84% 
The claimed 4% gain in efficiency perform- 
ance was deduced from the facts that the draft tube was 
the limiting feature of the turbine installation and that 
the power of the runners fell off when the gates were 
opened more than 80%. 
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Relieving Traffic Congestion in <ew York City—The traffic 
congestion at 42nd St. and Fifth Ave., New York City, and at 
several other important corners has been a subject of study 
by organizations and individuals for some time, and several 
schemes have been put forward for relieving it. Anthony J. 
Daino, of 317 W. 80th St., New York City, offers a scheme for 
partly relieving the congestion here and at 34th St. and Fifth 
Ave. It is suggested that a bridge 8 ft. wide be erected 
on each side of Fifth Ave. for pasenger automobiles, leaving 
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a 24-ft. roadway for busses, trucks and parades. These bridges 
would insure the continual movement of a single line of auto- 
mobiles in each direction. Of course alternate stoppages of 
general tratfic on the street level would still be necessary, 
but a large part of the automobile traffic, which is the 
greatest problem at this corner, would not have to be held 
up on Fifth Ave. to allow the movement of crosstown traffic 
Tunnels could be provided under 42nd St. so that pedestrians 
could proceed without regard to travel on Fifth Ave. This 
plan would partly relieve conditions at this congested point, 
but whether sufficiently to warrant the building of such 
structures on this important corner is a matter for expert 
consideration. Certainly the bridges should be designed tuo 
present as pleasing an appearance as possible. Mr. Daino 
recognizes the imperfections of his suggestion, but believes it 
to be the simplest plan for partial relief yet proposed. He 
has submitted his drawing to the Police Department. 


A Satisfactory Packing Case for the South American trade 
has been brought to the attention of L. J. Keena, United 
States consul general at Valparaiso, Chile. The complaint of 
poor packing of goods has been made against American man- 
ufacturers for many years, so that a really satisfactory box 
ought to be gazed upon with avidity and copied shamelessly 
if the cost of the box be not too high. It will be observed 
that the end blocking and the end battens entirely cover the 
joinings of the side with the top and bottom of the case and 





A PACKING CASE WHICH A SOUTH AMERICAN IMPORTER 
RECOMMENDS 


Dimensions: 3 ft. 4 in. by 2 ft. 4 in. by 2 ft. 4 in. 
nailed, battened and hooped 


Zinc lined, 


give rigidity. The case illustrated is zinc lined and is 3 ft 
4 in. long by 2 ft. 4 in. in height and width. The ends are 
1%-in. boards, the sides 1 in., and the battens are made of 
strips 4%x3% in. It is strongly iron-hooped around the bat- 
tens and well nailed. For a case of this type the importer 
pays an extra charge of $6 to $7.25 to the exporter. 


Rails Weighing 100 to 141 Lb. per yd. are in service on 
about 1,000 mi. of the New York, New Haven & Hartford R.R. 
system; about 2,300 mi. of the system is laid with rails weigh- 
ing 78 lb. to 100 Ib. per yd., and on less than 200 mi. are rails 
weighing less than 70 Ib. 


The Cost of Engineering Service for construction and 
maintenance involving the expenditure of $3,334,574 on the 
public works of Minneapolis, Minn., in 1915, was $73,000, or 
2.18%. This includes all overhead charges. In 1914 the cost 
of engineering was 2.27% of the cost of the work done, and 
in 1913 it was 2.32%. Prospective municipal work in 1916 
amounts to $3,405,000, of which the biggest item is for pav- 


ing, $1,250,000. 
Road Shoulders Rolled by Motor Truek—An original 


method of rolling the shoulders of a concrete-paved road was 
used by a contractor in Santa Barbara, Calif. He took a 
5-ton motor truck with a body for carrying earth and re- 
moved one of the rear wheels, replacing it with a steel wheel, 
or roller, 18 in. wide and of the same diameter as the opposite 
drive-wheel. The body of the truck was kept loaded. With 
this device he rolled the earth shoulders for a width of 4 ft. 
on each side of the pavement quite as effectively as the use 
of a regular road roller. 


Large Blast in Norway—A blast said to be the largest in 
Surope (for purposes of peace) was set off last summer in 
the north part of Norway. The iron-mining company Siid- 
varanger blew off the top of a mountain and its face, using 
23,000 kg. (25 tons) of dynamite. The rock and ore brought 
down are estimated at 300,000 tons. The large-blast system 
was initiated by the company in 1911, with a shot of 8,000 kg. 
Subsequent blasts used dynamite in quantities of 10,000, 
12,000, 14,000, 18,000 and 23,000 kg.—‘“Stahl und Eisen.” 
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Compression Tests of Steel for 
Compression Service 


Because tension tests are convenient, we test steel in 
tension only. Whatever the intended tensile, 
compressive, torsional, or plain shearing—the tension test 
is the criterion of acceptance. Rivet steel, for example, 
is supplied and accepted only on the basis of tensile 
strength and ductility, with possibly a nicked-bend_ test 
added. 

Every day hundreds of columns and _ struts, having 
nothing to do with tension, are made from material whose 
suitability is judged by nothing but tension tests; and 
in our modern life it may be said that the whole world 
is carried on steel columns. The condition 
long-standing tradition, but it is not logical. 

Concrete men, younger in their practice than the 
workers in steel, have not followed the same method. 
They have always made their quality tests of concrete by 
compression; and now that acceptance tests of concrete 
are coming into use, they employ a compressive test here 
also, All this is obviously based on the natural view that 
compressive service calls for testing in compression. 
These same concrete men have hitherto been inconsistent 
to the extent of judging their chief raw material, the 
cement, by a tension test. But now a strong movement 
is on foot to do away with the tension test of cement 
and use the compression test instead ; if we judge rightly, 
it may be said that the cement men are on the verge 
of adopting the compression test as standard. They are 
ready to break with traditional custom in order to meet 
the logical claim of compression tests for compression 
service. The analogy has some force for structural steel. 

A striking fact was brought out recently in the first 
published results of the great series of column tests 
made by the Bureau of Standards for the American 
Society of Civil Engineers. The figures showed that 
certain columns were weaker than others, and the reason 
was not at first discernible, as these weaker columns had 
the higher tensile yield point; but on further investiga- 
tion it was found that in compression test their yield 
point was low. It is obvious that low elastic properties 
in coimpression will produce weak columns. The striking 
feature of the case is not that these columns were weak, 
or why they were weak, but the fact that in practical 
work we would have trusted them unsuspectingly with 
more load than they should be allowed to carry. A 
danger was revealed that had not been recognized before. 
Lack of compression tests created the danger. 

It is not profitable to inquire whether many existing 
columns contain the weakness disclosed by the tests men- 
tioned. The inquiry would be mere speculation, because 
not enough experience with compression tests of the cur- 
renily used grades of structural steel is available. The 
profitable, the necessary, thing is to find out whether 
our future columns contain this weakness, or rather to 
make sure that they do not. For this purpose the steel 


service- 


is based on 
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ate 


from which they are to be made should be tested in 
compression, 

The specimen and the machine manipulation for a 
compressive test of steel are much simpler than those 
required for a tensile test—a 
the other hand, the matter of 
struments 


favorable argument. On 
suitable methods and in 
for determining the vield point, or perhaps 
a more elusive elastic limit, are not so simple. Some 
clear-headed experimenting may have to be done to reduce 


the methods to most convenient form for practice, There 


will also be occasion for deciding how well the “com 
mercial-laboratory” methods of steel testing are suited 
to making reliable compression tests. The net result, 


however, will probably be that such tests will prove to be 
no more diflicult, time consuming or costly than the 
tension tests now standard. 

Testing material by a new standard tends to produc: 
better material—better by that standard. The constant 
use of the tension test has given us a steel whose tensil 
qualities are excellent—indeed, even improving. It is 
certain that’ the use of a compression test would im 
prove the compressive resistance of steel; and there is no 
reason for thinking that this would involve sacrifices in 
other desirable qualities, 

The logical necessity for testing compression material 
by compressive test has been disregarded hitherto by 
tradition. Now that the column tests have 
shown a danger in following this tradition, the time is 


force of 


ripe for reconsidering the practice of testing column steel 
in tension only, 


ed 
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Why Pick Out the Bone Patent? 


There must be now upward of 1,000 United States 
patents on structures. Why should 
an engineering journal pick out from this great number 
one lone patent and honor it with so extended a discus- 
sion as the one which appears on other pages of this 


reinforced-concrete 


y 


Issue 

In answering this question the editors may cite, first, 
the controlling consideration in all journalistic work; 
that is, the number of readers interested. Probably no 
one structural development has had so wide adoption as 
the reinforced-concrete retaining wall. Its numbers are 
universal. And thanks to Frank A. 
Bone’s efficient detective methods, if his rights to a roy- 
alty on all such walls are conclusively established there 


legion; its use, 


will hardly be a city or a railway company in the United 
States that will not have to pay tribute to him. 

sut even the great interest in the patent or the large 
number of engineers affected by its enforcement would 
not have been sufficient to warrant extended discussion, 
had it not been of such relative simplicity and anticipa- 
tions of its general principle so readily obtained. Unlike 
a number of the famous reinforced-concrete patents, that 
issued to Mr. Bone is upon a simple, plain structure 
the general features of which are easily understood and 
the complications in which can only be in minor de- 
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tails. The claims of the patent, while characteristically 
involved and extended, nevertheless reduce to terms 
descriptive of a simple structure, in which respect they 
differ from most structural patents. The space and time 
required to analyze the patent could therefore be reduced 
to such an amount as is permissible in a periodical pub- 
lication. 

Finally, the available literature of anticipation is so 
rich and the disregard of that literature by the defendants 
in the earlier Bone infringement suits so conspicuous that 
justice to the engineering profession and the public de- 
mands that the full facts in the case be set forth. 

The facts recited in this issue will serve to confirm 
the belief generally held by engineers that cantilever 
reinforced-concrete retaining walls were not new in 1898 
and that their design at that time did not require inven- 
tion, but only the application of well-known mechanical 
principles to a well-known type of structure. The attor- 
neys and experts who represented Marion County at 
Indianapolis are to be congratulated on the clear way in 
which they presented their case and Judge Anderson is 
to be commended for his ready appreciation of the 
engineering facts they laid before him. 

As for the cantilever counterforted wall, which Mr. 
Bone once included in his demand for royalty, but which 
more recently has been repudiated as an infringement, it 
is evident that not only was it absent from Mr. Bone’s 
1,899 application, but furthermore that it is of at least 
equal age and authority as the pure skeleton wall. 


os 
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Engineers or Manufacturers as 
Designers of Machinery 


In Engineering News of Jan. 13 comment was made on 
the unusual procedure adopted by the New Orleans Sewer- 
age and Water Board in making complete designs and 
specifications for the new screw pumps for handling: the 
city drainage instead of relving on manufacturers to fur- 
nish designs. The comment was chiefly directed to 
showing that the results obtained by the new pumps in 
economy and efficiency were so important and resulted 
in such a large saving in annual operating cost that this 
unusual procedure was justified. 

Since that editorial was printed, additional information 
has been received, showing that the Sewerage and Water 
Board has not merely secured much better pumps than 
it could have bought in the open market, but that there 
was a large saving in the first cost of the pumps by having 
the work done in this way. 

Those who have followed the history of the drainage 
work in New Orleans are aware that it differs materially 
from any work of a similar sort carried on elsewhere. 
The experience of a dozen years in the operation of the 
New Orleans drainage svstem has developed the great 
advantage of certain special characteristics in the pumping 
machinery. The engineers in charge of the work, there- 
fore, were very much better able to specify the conditions 
that a pumping plant should fulfill than were the engi- 
neers of any manufacturing concern. 

The engineers of the Sewerage and Water Board might 
of course have adopted the plan often followed of drawing 
a general specification for the conditions which the ma- 
chinery should fulfill and inviting bids on machinery 
designed for these conditions, with requirements as to 


material and workmanship and premiums for securing 
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or exceeding the desired efficiency. There are, however, 
very few manufacturing concerns in the country with 
a technical staff competent to deal with such a problem 
and with the necessary time to devote to it apart from 
their regular work. It was foreseen, therefore, that if 
hids on such a basis were invited, only two or three pro- 
posals were likely to be received, and these would naturally 
include a large amount for the cost of the original develop- 
ment work and the risk of failure to meet the specified 
requirements. Further, it was not unlikely that if the 
responsibility of design were thus left with the manufac- 
turers, some features might be included that the New 
Orleans engineers would regard as objectionable. Yet 
they could not insist on their omission, without in part, 
at least, relieving the contractor from the responsibility 
for success. 

In the plan adopted, under which the engineering staff 
of the Sewerage and Water Board has itself prepared the 
complete designs and specifications, any first-class machine 
shop capable of handling large-size work could put in a 
bid with the element of risk practically eliminated. In 
this way sharp competition was insured; and when the 
bids were opened, it was found that eleven proposals had 
been received, the prices ranging from $159,000 to 
$446,000. 

It should be understood that while the screw pump 
adopted at New Orleans is original in design, its success 
was demonstrated before it was adopted for this large 
plant. There was first built in the city’s own repair 
shops a 12-in. experimental pump at a cost of about 
$2,500. After this was demonstrated to be a success, a 
20-in. pump was built that cost, including all expenditure 
on tests and some changes, about $4,000. This pump will 
be used in regular service; and its total cost is only about 
$1,000 in excess of pumps of the same size built by 
contract since, so that the total spent for experimental 
development, ete., chargeable to the entire plant, is about 
335.500, 

It is true that there was a certain outlay for the prep- 
aration of plans, specifications, supervision of construc- 
tion, ete., but in comparing these items of cost with the 
expenditure on previous contracts let by the board for 
machinery, where considerable experimenting had to be 
done to develop tests and conditions that a contractor 
was willing to accept, with the extra expenditure on tests 
made to prove a contract performance, it is concluded 
that the plan adopted in the present case has been no 
more expensive than the former plan in direct outlay and 
has been far superior, as has been already shown, in 
the efficient results obtained. 

The cost of the New Orleans pumping plant per cubic 
foot per second of capacity demonstrates the large saving 
made in the first cost of the new plant by using the 
engineers’ designs instead of attempting to use manufac- 
turers’ standard equipment, as was done in the original 
installation at New Orleans. The actual cost per cubic 
foot per second of capacity of the new plant, including 
pumps, shafts, bearings, suction and discharge pipe and 
priming apparatus, but excluding foundations, buildings, 
suction and discharge basins and motors, is about $30. 
The original equipment of standard centrifugal pumps 
at New Orleans, which was purchased under competitive 
bids and contracts, including the same items as those 
specified above, cost more than three times as much, the 
contract prices ranging from $90 to $110 per cu.ft. per sec. 
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apacity. In using these figures it must be understood, 
if course, in each case that a permanent plant was erected, 
lesigned for reliability and high efficiency, and the figures 
annot be compared with the cost of ordinary high-speed 
entrifugal pumping equipment of ‘small size, built for 
special uses and with low first cost the main idea. 

It is especially worth while to comment on these re- 
sults obtained at New Orleans, because there is always 
a strong tendency on the part of those who hold the purse 
strings to trust the manufacturer rather than the engi- 
neer in problems of technical design. It is true, of course, 
of very many lines of machinery that an article of stand- 
ard manufacture represents the best that can be obtained ; 
but when a machine is desired to fill unusual require- 
ments, it is generally found that a manufacturing con- 
cern will not take up the design and give the necessary 
study and investigation to produce the best results. It is 
more and more the custom, in large companies operating 
power-plant and other machinery, for the company’s engi- 
neers, who have come to understand the requirements 
that the machinery should fulfill and who are more famil- 
iar with the defects that develop in operation than are 
the manufacturer’s engineers, to specify exactly what 
shall be furnished and in many cases to work out designs 
to fulfill the requirements. 


* 


Is the Rock-Fill Dam a Safe 
Type of Dam? 

The destruction of the Lower Otay rock-fill dam, near 
San Diego, by the flood of Jan. 27 will almost inevitably 
have an unfortunate effect in causing the public to distrust 
the safety of dams and particularly to be suspicious of 
dams of the rock-fill type. It could not well be otherwise. 
In the literature published by the company that built 
the dam and later sold it to the City of San Diego the 
structure was praised as a marvel of engineering skill. 
So far as the public was aware, the Lower Otay dam was 
as substantial and permanent a structure as was ever built. 

In the engineering profession, however, the Lower Otay 
dam was not held in such high repute. In very few places 
has its peculiar design been imitated. It seems important 
to call especial attention to the causes of failure of the 
Otay dam, for when clearly understood, it will be realized 
that the disaster carries no warning as to lack of safety 
of dams in general or of the rock-fill dam as a type. 
The failure does make evident that a rock-fill dam built 
as was the Otay dam is not materially safer, if overtopped, 
than an earth dam. 

The defects in the Otay dam that brought about the 
destruction appear to have been, first, too small a cross- 
section for a rock-fill structure; second, failure to pave 
the downstream slope of the dam so that it could with- 
stand the action of water flowing down it; and, third, 
lack of provision of a substantial crest to the dam capable 
of standing the overflow of water. ; 

It would have added a very small percentage to the 
cost of the dam to have provided all these things. The 
solid rock sides of the cafion in which the dam was built 
towered high above it. It would have been a compara- 
tively small expense to have filled in the downstream side 
of the dam and have given it a flatter slope. Then this 
slope could have been covered with stone blocks weighing 
from half a ton to two or three tons, set close together 
and chinked with small stone. 
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The laying of such a paving on the downstream slope 
would have cost nothing but the blasting of the stone and 
its placing. An even crest to the dam would have been 
furnished if the concrete core wall with its steel embedded 
plate had been carried up to the top of the dam instead 
of stopping some 5 ft. below. 

It may be asked why the dam was not built in this 
way in the first place. The answer is that, when the 
dam was built, the company which owned it was chiefly 
anxious to do the work at the least possible cost. The 
company and its successors have always worried far more 
over lack of rainfall to fill the dam than over floods that 
might overtop it. Nor is this strange, when one reflects 
that never in the 19 years since the dam was built has 
the reservoir behind it been filled until the storms of last 
month came. 

There is one other matter which should be given atten- 
tion in the design of a rock-fill dam, if it is to pass a 
sheet of water over its crest with safety. Care must be 
taken in depositing the rock that too much earth and fine 
material are not placed with the rock. 

In the Lower Otay dam, we are informed, there was 
so much earth mixed with the rock on the downstream 
side that probably the whole mass settled when the flood 
passed over the crest. Even if the lower slope of a rock- 
fill dam is paved, a large amount of water will percolate 
through the mass and wash out any earth in it. There 
must be solid rock enough in the mass so that the dirt can 
wash out without affecting the stability, and the rock 
must be in large enough masses so that the water can 
escape freely at the lower toe without setting up hydraulic 
pressure. All these things are perfectly easy to do, as a 
rule, in locations where the rock-fill dam is the type best 
adapted to conditions and can usually be done at less 
cost than widening the spillway enough to carry any 
possible flood. 
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Should the Fahrenheit Scale 
Be Abolished? 


A bill has been introduced in Congress to abolish the 
Fahrenheit thermometer scale and require the use of the 
Centigrade scale instead in all United States Govern- 
ment publications. Circulars to test public opinion on 
such a proposed change have been sent out by the local 
Weather Bureau offices. The circulars contain the sug- 
gestion that if a change in the standard scale were to 
be made, some other scale than the Centigrade might 
better serve the purpose, as the use of the Centigrade 
scale requires many minus signs. 

Opinions of engineers would doubtless be divided as 
to the wisdom of abolishing by law the use of the Fah- 
remheit thermometer scale. A very large proportion of 
the profession is accustomed to the use of the Centigrade 
scale in calculations and would doubtless approve the 
change, but many engineers have never learned to think 
in Centigrade terms. Much of the Government work 
in its scientific departments is already done with the 
Centigrade scale. The proposed law if enacted would 
have its chief effect in the Weather Bureau, which would 
be obliged to use the Centigrade scale exclusively in its 
weather reports. In the country districts particularly, 
where there is especial interest in the weather bulletins, 
it is doubtful whether a change to a new-fangled ther- 
mometer scale would meet with favor. 
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‘*Stress or Strain’? 


There are many engineers still in practice who 
remember when the word 


sir 


in universal use 
to signify both applied strain and internal strain. Then 
came the time when, for the purpose of the classroom, 
it seemed advisable to make a distinction between ap- 
plied strain, or pressure, and internal strain, or defor- 
mation: and the word * 


“strain” was 


stress” was introduced for applied 
train, with the apparent thought that we were following 
such an authority as Professor Rankine. 

As a matter of fact, it appears that Professor Rankine 
sed the word “stress,” not as meaning applied pressure 
rather as the internal force which 
under deformation in direction 
its condition and which for a 
tate of equilibrium is equal to the strain that produces 
it. His use of the word 


or external force, but 
a moles ule 
tending to 


exerts any 


recover free 
in this sense was well 
advised and corresponds to the internal stress that an in- 
Stress 1s, 


<“ ” 
stress 


dividual may feel from various causes. 
the of 


prop- 


erly speaking, result strain, and strain the 


hot 
result of stress. 

“Stress” and “strain.” in general language, appear to 
have much the same meaning, except that 
refinement. 


“stress” Is a 
All pressures in bridgework are large and 
forceful and are, properly speaking, not merely stresses, 
but are actual strains, whether they be external or in- 
ternal. 

The earlier use of the word “strain” in its double sense 
was not considered sufficiently discriminating, but the 
present use of the word “stress” has become more indis- 
criminate and incorrect than the use of “strain” ever was, 
for the latter was always considered in its double ap- 
plication. When we see the expression “the elastic-limit 
stress,” when the elastic limit is purely a physical con- 
dition or strain and results at once in a momentary de- 
crease of stress; or when we hear the term “secondary 
stresses,” i 


ie ” 
stresses 


when they are never secondary in 


the modern sense, but are always “strains,” both in origin 
and in effect; and finally when we hear the very common 
expression “the material is overstressed”—then we realize 
that our “reform” is merely an zesthetic effort, psycholog- 
ical rather than fundamental, and is unfortunate and 
incorrect, 
We for years abandoned 

“strain-sheet” for the more wstheti 


have old term 
“stress-sheet,” with 
its triple “3”? and in order to be consistent Way vet call 
it a the so-called 
“stresses” we deduce the strains to which the material is 
subjected and proportion our bridges accordingly. 

Should we not leave the “wsthetic” for the ornamen- 
tation of the structure rather than introduce it into the 


the ood 


“<stress-and-strain-sheet,” since from 


discussion of the mechanical design 7 
is to abandon the to the word 
“strain” as formerly. Such was also the preference of 
uur friend the late C. C. Schneider. 
Henry B. SEAMAN. 
Woolworth Building, New York City, Jan, 21, 1916. 


My own preference 
and 


word “stress” use 
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Value of Co-operative Schools 


Sir—The plan of the Mechanics Institute, of Rochester, 
N. Y., for combining practice with theory, as describe: 
in Lngineering News, Jan. 13, 1915, is no doubt an 
earnest endeavor to broaden the experience and mental 
vocabulary of the young technical student. It is avow- 
edly designed to make him immediately “useful to his 
employer.” Although the writer has no knowledge of 
the details of the system, it is apparently the result of 
a narroweminded movement that would stifle the spirit 
of engineering. Experience is vital; ambition and dar 
ing are the life-blood of the profession, but science is 
its brain. 

When the student leaves college and enters the busy 
world of construction, he seems to plunge from an atmos- 
phere of exact science into a cold bath of practicality. 
where apparently all his treasured mathematics is smoth 
ered in empiricism and approximation, where men bow 
down and worship experience. Practical experience comes 
to him easily enough. 
use his mathematics. 


But he finds slight incentive to 
Now comes the test. Unless his 
theory has been so pounded into him that it has be- 
come the very essence of his mental life and unless he 
has enough ambition and spirit to pursue that which lhe 
has only glimpsed, theory gradually slips away, and he 
becomes a mere technical mechanic, seeing no farther 
than the end of his nose—or what is the same thing, no 
farther than his handbook. 

By .all means let us have experience; but when the 
voung engineer is in college, let us endeavor so to ground 
him in the fundamentals and traditions of the profes- 
sion he aspires to enter that he will become an active 
member of it, a producer—not a parasite on other men’s 
gray matter. Practice will come from without, wnasked ; 
the development of theory can only come from within. 

STEWART C, BARNETT. 

1617 Oxford St., Philadelphia, Penn., Jan. 16, 1916. 


z 


Is a Part Stronger Than 
the Whole? 


7 


Sir—In Engineering News of Noy. 25, 1915, R. Flem- 
ing discusses the impossibility of always applying the 
accepted rules for eccentric stresses in practical construc- 
tion. 

The writer is familiar 
the 50-ft. coffer-dam wall, 6 
at the outer third-point by a 
design was approved by the Bureau of Buildings, inas- 
much as the eccentric stress due to vertical loading wa- 
sufficiently neutralized by the lateral pressure on the 
wall due to earth and water at this great depth. The 
existence of hydraulic pressure was signally demonstrated 
by a sliding of the wall previous to the insertion of lateral! 
braces (eventually replaced by basement and cellar-floor 
systems). The foundation as constructed employed canti- 
lever foundation girders anchored to interior columns. 


relative to 
ft. thick, which was loaded 
line of wall columns. This 


with “Case 3,” 
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The question of eccentric stress is a continually recur- 
ring one in engineering problems. A design frequently 
met with in building construction is shown in Fig. 1. 
To provide for the distribution of two wall-column loads, 
pplied adjacent to the property lines of the building lot, 
antilever girders parallel to the lot line are employed. 
The foundation wall is carried to rock and made contin- 
uous under the three distributing girders. The required 
section modulus to distribute the load uniformly is 530, 
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MIDDLE OF PIER 


CUTTING OUT 


whereas the girders possess a combined modulus of only 
244. The girders should therefore be 130% overloaded. 

If, however, the middle portion of the foundation wall 
is removed, as shown in Fig. 2, the same girders possess 
an excess strength of 11%, a section modulus of 220 
heing required. Will the girders shown in Fig. 1 deflect 
just sufficiently to give a distribution of the loads at both 
ends of the wall approximating that shown in Fig. 2, or 
is a part stronger than the whole ? 

New York City, Jan. 3, 1916. Gro. E. STREHAN, 

Assistant Engineer, Bureau of Buildings. 

Possible Co-operation Between 


Engineer and Architect 

In your issue of Jan. 6, 1916, appears an editorial 
on “Engineers and Bridge Art.” It is very evident that 
the writer of the editorial in question does not approve 
of the decorative features of the Q St. bridge at Washing- 
ton, for he speaks of it as “almost tawdry.” 

In the American Architect of Oct. 27, 1915, appears 
an article on the same bridge. In this article the bridge 
is referred to as “a notable achievement” and as “an 
example of the conjunction of good architecture and good 
engineering . . . worthy of extended comment and 
illustration.” The statement is made, “If the result 
achieved in this instance is carefully considered in future 
similar undertakings, we may hope with considerable 
certainty for the development of a closer relationship 
between architectural and engineering problems.” 

The writer is a bridge engineer connected in a respon- 
sible way with the design of large and important struc- 
tures and, so far as his opportunities permit, is an 
exponent of this closer relationship between architectural 
and engineering problems. 


Sir 
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The whole subject of artistic bridge design is one of 
great difficulty and of many vexations, and it seems to 
the writer as if such a paper as yours should be strong 
in its leadership and «ccurate in its judgment concerning 
this matter. ‘The same statement applied to the American 
Architect as the exponent of architecture. 

If, however, such representative opinions as these two 
honest and carefully considered editorials differ so radi- 
cally, how can there be an agreement between the profes- 
sions at large? 

The remarks already made prompt another. It is at 
first almost impossible for the average architect to co- 
operate with an engineer. The engineer is bound by 
certain considerations of cost or strength, which must 
be accepted by the architect if he is to help. These 
limitations are often so irritating to him that he is unable 
or unwilling to accept them gracefully. It sometimes 
happens that the engineer, bound by tradition and prac- 
tice, lacks the authority to break entirely away from 
precedent. Under such conditions codéperation becomes 
very unsatisfactory. Many times the writer has appealed 
to his architectural friends for aid in the proportioning 
of a pier cap or some other detail, and he has seldom 
had the nerve to prepose the results to his chief. 

This whole matter is of growing importance, and 
it is to be hoped that those who lead professional opinion 
will take it up in a broad and sympathetic way for the 
benefit of us vounger men who need the help in our efforts 
to combine beauty with strength and economy. 

JoHN F. JOmNsTon. 

Sacramento, Calif., Jan. 20, 1916. 
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Hatchtown Dam Failure—In the article 
Failure of an Earth-Fill Dam,” in the 
p. 56, the captions of Figs. 6 and 7 were not correct. They 
should have read: “Fig. 6. Old Culvert as Exposed by the 
Failure. Fig. 7. Downstream Part of New Culvert Before 
Construction of Fill.” 

Weather Bureau Wants Data on Earthquakes—In the issue 
of Dee. 23, in commenting on the recent earthquake in north- 
ern Nevada, allusion was made to the desirability of having 
data regarding the occurrence of earthquakes collected by 
some Government department. It is now learned that the 
United States Weather Bureau has undertaken the systematic 
collection of earthquake data and has blanks on file at all 
its stations for reports of any earthquake experienced by the 
observer. The Bureau will be very glad to have the coépera- 
tion of engineers, especially those located in remote sections 
of the country, in this collection of earthquake data. It will 
be glad to send to any engineer, on request, samples of the 
ecards used in reporting earthquakes. 


“Analysis of the 
issue of Jan. 13, 1916, 


Strengthening of New York Highway Bridges that are 
unsafe for heavy loads is under consideration. by a committee 
of the legislature. The committee was created by a joint 
resolution of the legislature Apr. 23, 1915, to inquire into the 
condition of all bridges in New York outside of cities and the 
methods in use for maintenance, and to propose the develop- 
ment of a uniform system of construction and maintenance of 
bridges, culverts and sluices in the state. The committee is 
to make its report to the legislature by Feb. 15. According 
to a public statement by the chairman of the committee, 
Charles O. Pratt, there are about 34,000 highway bridges in 
New York State which are maintained by the townships, and 
it is probable that at least 10,000 of these bridges are unsafe 
to carry a rolling load as great as 5 tons. The committee is 
considering a recommendaion to the legislature that these 
bridges shall be made safe for loads of 15 tons. It is esti- 
mated that the cost of rebuilding all the bridges in the state 
to this standard would be as much as $30,000,000. Great as 
this sum is, there must be considered with it the claims 
against the state for damages resulting from accidents on 
unsafe bridges. There are now before the State Court of 
Claims more than 100 cases for damages from bridge failures. 
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Father of Waters in Flood 


By Magsor E. M. MarkHam* 





SY NOPSIS—Successive rainfalls since the mid- 
dle of December in the various tributary drainage 
areas brought both the Ohio and Mississippi Rivers 
into flood at their junction and gave rise to what 
prom ised to be almost, if not quite, a record flood 
stage below Cairo. These conditions and their 
effect north of the point where the Arkansas and 
White Rivers join with the Mississippi are re- 


viewed un to Feb. 5. 





The foundation of the present flood situation in the 
Mississippi River north of its junction with the Arkansas 
and the White was laid as far back as Dec. 16 in the 
development of an area of low barometer that moved 
northwest from Texas over the Central Valley, thence up 
the Ohio and across the Middle Atlantic States, passing 
into the Atlantic Ocean on Dee. 18. 

Precipitation on Dec. 16 was not excessive, there having 
been 0.2 in. of rain at Little Rock; 1 in. at Fort Smith, 
Ark.; 0.78 at Louisville, Ky.; 0.48 at Cairo, Ill; 0.52 
at Springfield, Mo.; and 0.32 at St. Louis. On Dec. 17, 
however, precipitation at Little Rock had increased to 
1.6 in.; Cairo, Ill, 1.74; Evansville, Ind., 2.76; Louis- 
ville, Ky., 4.18; and Lexington, Ky., 2.04. On Dec. 18 
heavy rainfall continued over the Tennessee and Cum- 
berland Valleys, as indicated by 1.94 in. at Nashville, 2.6 
at Chattanooga, 2.32 at Knoxville and 1.3 at Lexington. 
Precipitation was also general over the Gulf and Atlantic 
States and as far west as a line roughly from Detroit, 
Mich., to Little Rock, Ark. This storm had little effect 
upon the upper Mississippi, but its influence on the Ohio 
was marked by an increase of stage at Cairo from 17.9 
ft. on Dec. 16 to 42 ft. on Dee. 30. 


A Seconp AREA OF PRECIPITATION 


On Dec. 28 and 29 a second area of precipitation, partly 
rain and partly snow, extended from Texas in a gen- 
erally northeasterly direction over the lower Mississippi 
and the entire Ohio River Valley. This low area passed 
into the Atlantic on Dee. 30, after general, though mild, 
rainfall, except along the Ohio and its tributaries, a pre- 
cipitation of 3.2 in. at Chattanooga, 2.5 at Knoxville 
and 1.14 at Cairo, IIL, being recorded. 

This second storm carried the Cairo gage past its flood 
stage of 45 ft. to a maximum of 49.5 ft. on Jan. 17. 
In the meantime light rains had again developed over 
the entire Ohio River watershed on Jan. 6, 7 and 11. 
On Jan, 12 a storm area of considerable intensity cen- 
tered over eastern Missouri and central Illinois, resulting 
in a rainfall of 2.62 in. at Springfield, Mo.; 2.96 at St. 
Louis; 1.46 at Springfield, Tll.; 1.54 at Peoria; 1.12 
at Louisville, Ky.; 1 at Cincinnati; and 1.2 at Parkers- 
burg. Scattered precipitation was also general, though 
nowhere excessive, over the west-central plain. 

Thereafter clear weather appeared throughout the sev- 
eral basins until Jan. 20, when extensive, though light, 
precipitation was recorded along and about the Ohio 
River and throughout parts of the watersheds of the Mis- 
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sissippi and Missouri Rivers as far north as Minneapolis, 
Minn., and Huron, S. D. On Jan. 21 a low barometer 
centered about Omaha, Neb., moving southwest into the 
upper part of the State of Mississippi on Jan. 22. On 
both days rainfall was general over the Ohio, the lower 
Mississippi and the Missouri, with 1.76 in. at Chicago; 
1.2 at Davenport, Iowa; 1.43 at Keokuk; 1.33 at Peoria, 
Tll.; 1.08 at Springfield, Mo.; and 2.24 at Kansas City. 
A radical rise of the Mississippi followed from the run- 
off of the lower Missouri, the Illinois, Kaskaskia and 
smaller tributary rivers of the main stream, the St. Louis 
stage climbing from 6.8 ft. on Jan. 21 to 23.9 on Jan. 26. 


Mitp DisturBANCE IN Upper Misstsstppr AREA 


An area of mild disturbance again appeared throughout 
the upper Mississippi and Missouri watersheds on Jan. 
26, developing on Jan. 27 into a storm of marked in- 
tensity, centered near Davenport, Iowa. The severest 
precipitation occasioned by this disturbance was reported 
from Springfield, Mo., with 2.46 in.; Keokuk, Iowa. 
1.30; Davenport, 1.14; and Madison, Wis., 1.10. Be- 
tween Jan. 27 and Feb. 1 the Ohio, Mississippi and 
Missouri watersheds were generally involved, though 
precipitation was severe only at such localities as Mad- 
ison, Wis., Davenport and Keokuk, Iowa, and Kansas 
City, Mo., at each of which the rainfall exceeded 1 in. 
on Jan. 27. At Springfield, Mo., on the same day 2.46 
in. was recorded. On Jan. 29 Evansville, Ind., received 
1.72 in. 

Rain was general throughout the Ohio and middle 
Mississippi Valleys on Jan. 31, with such extremes as 
2.78 in. at Cairo; 1.46 at St. Louis; 2.12 at Terre Haute. 
Ind.; 2.10 at Evansville; and in excess of 1 in. at 
Memphis, Toledo, Fort Wayne and Chicago. Light rains 
continued over the Ohio on Feb. 1, with a maximum of 
1.16 in. at Nashville, Tenn. Since Feb. 1 the weather 
throughout all upper drainage areas has been cold and 
clear. 

Fioop Crest at Catro Reacnes 53.4 Fr. 


The gage at Cairo had receded from 48.1 ft. on Jan. 
21 to 47.1 on Jan. 24. On Jan. 22 the St. Louis gage 
stood at 7.7 ft., though by Jan. 24 it had jumped to 20.2 
ft. The St. Louis gage thereupon proceeded through an 
essentially unbroken rise to 31.7 ft. on Jan. 31, simul- 
taneously with a rise in the lower Ohio, the extent of 
which is suggested by a maximum gage at Evansville 
of 43.4 ft. on Jan. 17, which, receding to a minimum of 
35.2 ft. on Jan. 26, thereafter rose more or less con- 
tinuously to the crest of 40.2 ft. on Feb. 4, its flood 
stage being 35. The effect of the conditions outlined 
subsequent to Jan. 22, involving a conjunction of the 
already flooded Ohio with a rapidly rising Mississippi, 
has been a crest at Cairo today (Feb. 5) of 53.4 ft. This 
compares with a flood crest in 1913 of 54.7 ft.—the 
highest of record. 

Summarizing, it may be stated that the present floods 
in the Ohio, and in the Mississippi from St. Louis to 
the White River, are mainly the effect of the unseason- 
able weather that existed over the several watersheds 
btween the middle of December, 1915, and the first of 
February, 1916, with the result of general and unusually 
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persistent rainfall instead of the customary snow, com- 
plicated by severe, though not extreme or record, precipi- 
tation over the Ohio River basin on and about Dee. 17 
and 18, Dec. 28 and 30, Jan. 12, 20, 21, 22 and 27 and 
over the upper Mississippi and lower Missouri basins 
on Jan. 21, 22, 27 and 31. 

The junction at Cairo of the Mississippi and Ohio 
Rivers, both beyond their flood stages, has brought to 
the lower valley, as far as the White River, a flood plane 
that will probably be deficient of that of 1913 by about 
1 ft. The anticipated maximum gage at Memphis will 
be between 45 and 46 ft., its flood stage being 35. The 
flood of 1913 was recorded at Memphis as 46.5 ft. At 
Helena a maximum gage of 53 to 54 ft. is probable, 
that of 1913 being 55.2. The Helena flood stage is 42 ft. 


EFFECT OF FLtoops oN LEVEES AND LEVEE DIstTRIeTS 


The areas protected by Government levees between 
Cairo and the White River comprise what are known as 
the Upper St. Francis basin, in southeastern Missouri, 
with an area of 448,000 acres; the lower St. Francis 
basin of Missouri and Arkansas, with an area of 2,240,- 
000 acres; the Reelfoot basin below Hickman, in Ten- 
nessee and Kentucky, of 200,400 acres; the Upper Yazoo 
basin, in the State of Mississippi, south of Memphis, with 
an area of 2,099,840 acres; and the White River basin, 
in Arkansas, below Helena, with an area of 582,400 
acres. The total length of levees protecting these several 
districts is about 500 mi. 

These levees are intact at date and give promise of 
successfully resisting the present water, except at the 
lower end ot the White River system, in the vicinity of 
the Laconia Circle, where levee grades are seriously defi- 
cient. A large amount of levee work has been accom- 
plished since 1913, and many miles of such weak and 
insufficient structures as then existed have since been 
strengthened and enlarged. Wherever the levee system 
has been brought to the height and section established 
by the Mississippi River Commission, no uneasiness is 
felt; and no emergency work has thus far been required 
beyond the unusual precaution of careful and systematic 
observation and patrol. A number of reaches exist 
throughout which the levees are far below standard re- 
quirements, notwithstanding which there is every reason 
to believe that they will pass the existing flood unbroken. 

A private levee near Hickman, Ky., maintained by 
that town and the Mengel Box Co., was overtopped a 
few days since, submerging about 100 acres of town and 
factory property near the base of the Hickman Hills. 
This levee and a small corporation levee in Illinois, op- 
posite Cape Girardeau, Mo., are the only ones known to 
have failed along the Mississippi north of the White 
River. 

No engineering structures between Cairo and the White 
River have been destroyed or jeopardized, except the col- 
lapse of falsework and the consequent loss of some unas- 
sembled steel of the new bridge of the Arkansas & 
Memphis Railway Bridge and Terminal Co., under 
construction across the Mississippi at Memphis (see 
Engineering News, Dec. 23, 1915). This loss occurred 
at the relatively low stage of 26.6 ft., Memphis gage, 
owing to the accumulation above the falsework of river 
drift, which on a then rising river was moving down- 
stream in such excessive quantities and under such adverse 
wind conditions that it could not be successfully shunted 
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past the falsework or handled through it. The accumu- 
lation above the two spans involved, prior to collapse, is 
estimated to have amounted to two or more acres, inter- 
matted to a depth of at least 20 ft. 


Hiegu Fitoop PLANE BELow WuiItTe River INDICATED 


The foregoing hasty outline of the causes and effects of 
the existing flood takes no consideration of conditions 
in the White and Arkansas Rivers nor of their conse- 
quences along the lower Mississippi to the Gulf. Both 
rivers are at record stages, incident to heavy precipitation 
over their runoff basins, commencing with the storm 
centering over Omaha on Jan. 21 and 22, followed by 
the storms of Jan. 27, 28, 29, 30 and 31. The unfor- 
tunate conjunction of the Arkansas and White, carrying 
record flood water, with the Mississippi at extreme, 
though not record, stage fixes the certainty of a flood 
plane for the lower Mississippi that will probably equal, 
and may exceed, the measurements of 1912 and 1913. 

Reverting again to the Mississippi between Cairo and 
the White River, existing and prospective weather condi- 
tions justify the hope that the runoff of the Ohio and 
upper Mississippi watersheds is in the rivers, with no 
indication of additional atmospheric disturbance within 
such period as to further complicate or aggravate the 
situation. The rapid fall of the Mississippi between 
St. Louis and Cairo, now in progress, should insure a 
recession of the Cairo gage below the point of hazard. 
On the other hand, any immediate resumption of ex- 
treme, or even heavy, precipitation over extensive drainage 
areas of the upper valleys would bring into question a 
flood of ominous proportions. 


i 


United States"Supreme Court 
on Special Assessments 


The Supreme Court of the United States on Jan. 31 
handed down a decision in a St. Louis suit to enforce 
payment of a special tax bill for street improvement. 
The court held that the form of assessment was unjust, 
as the property was not benefited. 

The improvement in question was made under the old 
charter of the City of St. Louis, which required that 
two-fifths of the cost of the improvement should be 
assessed pro rata on the frontage and that three-fifths 
should be assessed on an area basis against all property 
within a line one-half way to the next public street. 

This method of assessment was satisfactory where the 
streets were laid out at regular intervals; but in a num- 
ber of instances, of which the street in question was one, 
there are large vacant tracts on one side of the improve- 
ment, and in some cases the next public street is nearly 
a mile away. This resulted in property a half mile 
from the improvement being assessed a part of the. cost. 
The injustice of this was recognized, and in the new 
charter of the City of St. Louis, effective in August, 1914, 
the method of assesment was changed, one-third of the 
cost being assessed pro rata on a frontage basis and 
two-thirds on area basis against all property within the 
limits of a taxing district laid out by the Board of 
Public Service and established by ordinance passed by the 
Board of Aldermen. In other words, the Board of Public 
Service was given discretion to consider the benefit to 
any particular property. 
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therefore that the provisions in new 
are directly in line with the the 
Supreme Court and that if the taxing districts are laid 


out reasonably by the Board of Public Service, the deci- 
sion of the court has no bearing on assessments made 
under the new charter. It has been estimated, however, 
that there are about a million dollars in tax bills still 
unpaid for work done under the old charter and that 
several hundred thousand dollars of these bills may be 


affected by the decision. 
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Upper Otay Concrete Arch Dam 
Stands Heavy Flood 


\s described in our last issue, the Upper Otay dam, 


near San Diego, Calif.. a bold reinforced-concrete arch 
structure, Was subjected to a severe test by the same 
flood that destroyed the Lower Otay rock-fill dam. A 
sheet of water 5 ft. deep passed over the crest of the 


FIG. 1. DOWNSTREAM FACE OF UPPER OTAY DAM 


Upper Otay dam while the flood was at height, but 
it stood the test uninjured, 

especial interest, because the 
the boldest arch dams ever 
Schuyler, in his treatise on reservoirs, 
Upper Otay dam as, with the exception of the 


Valley “the slenderest dam in Cal- 
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part of the globe.” Since the 
Upper Otay dam was built, however, there have been 
Australia, to form irrigation reservoirs, 
dams that are even thinner than the Upper 


ifornia or any other 
constructed in 


some arch 
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Otay dam. Information is not available as to whether 
these Australian dams have ever been subjected to the 
test of a full head of water behind them. The reservoir 
behind the Upper Otay dam was never filled before the 
recent flood. 

The drawing herewith shows a plan, front elevation and 
cross-section of the Upper Otay dam and is reproduced 
from a detailed description of the dam published in 
Engineering News of Apr. 7, 1904. It will be seen that 
the thickness of the dam at the base, 75 ft. below the 
crest, is only 14 ft. The lowest 25 ft. of the dam, how- 
ever, is very narrow, so that stresses due to arch action 
are not As the the dam forms a 
very flat arch for so thin a structure, and by the time 
an elevation is reached where the arch becomes of con- 
siderable span the water pressure behind it is considerably 
reduced. 


severe, view shows, 


The accompanying views of the dam are reproduced 
from photographs taken by Allen Hazen, Consulting En- 
gineer, on Oct. 27, 1915. As may be judged from these 
views, the water falling over the crest of the dam strikes 
directly upon the rocky sides of the caion in which the 
dam is built. This rock is rather soft, and were the overfall 
to continue for a long time, serious erosion would prob- 
ably occur. The flow the crest due to the recent 
storm, however, was doubtless of short duration. 

The design of the Upper Otay dam, as well as that of 
the Lower Otay dam, which was destroyed in the flood 
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FIG. 3. DETAILS OF UPPER OTAY CONCRETE-ARCH 


Ss 
DAM NEAR SAN DIEGO, CALIF. 
of Jan. 27 


27, was due to E. S. Babcock, who at the time 
of their construction was president of the Southern Cal- 
ifornia Water Co. Mr. Babcock long ago disposed of 
his interest in the company to John D. Spreckels, and 
the property was later transferred to the City of San 
Diego. Mr. Babcock, however, reserved a country home 
for himself close beside the Upper Otay dam. The dis- 
astrous failure of the lower structure must have been 

plain sight from his house. 

In commenting on the design of the Upper Otay dam, 
Schuyler, in his book on reservoirs, said: “The dam 
must be regarded as one of the most interesting of modern 
structures in that line, whose ultimate fate will always 
be looked upon with curiosity by the profession.” 

Judging by its behavior during the recent flood, the 
ultimate fate of the Upper Otay dam may be long delayed. 

9 


The Trans-African Railway from the Congo River to Dar- 
es-Salam, on the east coast, has been completed, the east link 
being the 200 mi. of line from Kabala on the upper Congo to 
Albertville on Lake Tanganyika. This link is in the Belgian 
colony of the Congo. The railway begins at the head of 
navigation on the Congo and extends 500 mi. to Lake Tan- 
ganyika, upon which there is steamer service. A railway 
built by the Germans extends from Ujiji, on the lake 
to Dar-es-Salam, on the coast, about 800 mi. 
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Indiana Engineers Meet in 
Joint Convention 


A joint meeting of the Indiana. Engineering Society 
and the Indiana Sanitary and Water-Supply Association 
was held at the Claypool Hotel, Indianapolis, on Feb. 2 to 
5. Matters relating to public affairs and policy predomi- 
nated over those relating strictly to engineering. 

Public utilities and their control received a good share 
of attention. The efficient operation of utility plants was 
dealt with by Charles Brossmann (Indianapolis), and in 
the discussion Mr. Ahara (Mishawaka) expressed the 
opinion that purchasing coal on the heat-unit basis is not 
advantageous under all conditions. Paul Hansen (Ure 
bana, Ill.) suggested that small companies which cannot 
afford to pay salaries sutficient to command the services 
of the most efficient men can overcome this difficulty by 
arranging with consulting engineers for the periodical 
inspection of the plants with a view to proper maintenance 
and operation. 

Municipal ownership was strongly advocated by F. F. 
Chandler (Indianapolis), who predicted its extension 
to water-supply, electric light, gas, ice making, garbage 
disposal, ete. 

Mr. Garman, Chief Engineer of the Indiana Public 
Service Commission, discussed the difficulties of regulat- 
ing public utilities by commissions. This svstem is now 
well established, but the paper presented some of the di- 
rections in which it needs to be strengthened. The author 
was very sure that municipal ownership will extend 
rapidly and widely. 

A paper on “Standardization of Gravel for Concrete.” 
by C. C. Brown (Indianapolis), brought up anew the 
question, “What is gravel?” Mr. Brown outlined investi- 
gations as to the characteristics of the various gravel 
deposits in Indiana and suggested that steps should be 
taken to prepare definite specifications for gravel to be 
used in making concrete. 

One subject discussed, which, while old, is still of 
practical interest at this time, is the qualifications and 
compensation of the county surveyor. Under Indiana 
laws no technical qualification is required, but the sur- 
veyor may be in charge of extensive public engineering 
work. He may, however, make declaration that he is not 
an engineer and request the court to appoint a compe- 
tent substitute. It has been urged that, as the law limits 
the pay of the surveyor to $4 a day, this must be also 
the limit for the substitute. The result would be that 
competent substitutes would not be obtainable. A com- 
mittee of the society is to take up this matter with the 
state departments. 

One evening was given up to a centennial meeting in 
recognition of the coming centennial celebration of the 
State of Indiana. Papers were presented reviewing 100 
vears of progress in public-health administration, by Doc- 
tor King, Assistant State Health Commissioner: in engi- 
neering, by Prof. W. K. Hatt, Purdue University; and 
in the field of water-supply, by W. G. Ulrich, Indian- 
apolis Water Co. 

The Indiana Sanitary and Water-Supply Association 
elected officers as follows: President, E. L. Loomis, 
Valparaiso ; secretary, Dr. W. F. King, Indianapolis. The 
Indiana Engineering Society elected the following: Presi- 
dent, Prof. L. W. Wallace, Indianapolis; secretary, 
Charles Brossmann, Indianapolis. 
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Arthur J. Baldwin President of 
the Hill Publishing Co. 


Arthur J. Baldwin has been elected President of the 
Hill Publishing Co. to succeed the late John A. Hill 
Mr. Baldwin is a prominent lawyer in New York City 
who has been for the past ten years Mr. Hill’s personal 
attorney and business adviser and one of his most intimate 
friends. He is an executor of Mr. Hill’s will and a 
trustee of his estate and has long been familiar with Mr. 
Hill’s policies and plans, 

Mr. Baldwin is a member of the law firm of Griggs, 
Jaldwin & Baldwin. He is a graduate of Cornell Univer- 
sity in the class of 1892. His law practice for the last ten 
years has been almost exclusively in connection with 
large business enterprises and particularly in connection 
with the legal end of engineering and contracting. He is 
at the present time treasurer of the Rogers Silver Plate 





ARTHUR J. BALDWIN 


Co.; treasurer of the Borough Development Co., which 
holds the contract for the removal of ashes from Brook- 
lvn; treasurer of the Boston Development and Sanitary 
Co., which has a contract for garbage and ash disposal for 
the City of Boston; vice-president of the Automatic Fire 
Protection Co. and secretary of the Mississippi Wire Glass 
Co. He was a member of the New York Constitutional 
Convention of 1915. 

Mr. Baldwin has arranged his business affairs so .as to 
be able to take active charge as the head of the Hill com- 
pany. He will continue unchanged the organization and 
policies established by the founder of the company. 


~~ 


Pennsylvania State Highway Work in 1915 was almost en- 
tirely that of maintenance. According to the records of the 
Maintenance Division, the improved roads maintained in 1915 
to Oct. 1, are 8,262.68 mi. out of the total system of 10,200 mi. 
This total is subdivided as follows: Mileage of stone or other 
hard-surfaced roads, 1,880.48 mi.; mileage of flint, gravel and 
shale roads, 557.75 mi.; mileage of earth roads dragged and 
scraped, 5,824.45 mi. In addition the State Highway Depart- 
ment has resurfaced 396.99 mi. durjng the season to Oct. 1. 
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Legacies for Employees of the 
Late John A. Hill 


All employees of the Hill Publishing Co., owner of the 
American Machinist, Power, Engineering and Mining 
Journal, Coal Age and Engineering News, who had 
worked continuously for the company for 10 yr. or more 
were handsomely remembered in the will of John A. Hill, 
founder and president of the company, who died on Jan. 24. 
Employees of 10 to 15 yr. service received $1,000 each; 
15 to 20 vr., $1,500; and so on up to $2,500 to those who 
had been with the company 25 yr. or more. Two 
employees in positions of special trust, who had_ been 
with Mr. Hill since he founded the company, were given 
$25,000 and 830,000 respectively. Altogether some 80 
employees received rewards for long and faithful service 
to Mr. Hill and the Hill Publishing Co. In accordance 
with Mr. Hill’s democratic spirit and great-heartedness 
no distinction was made because of rank or position, the 
beneficiaries including editors, managers, salesmen, clerks, 
compositors, pressmen and porters. 


Pittsburgh Bridge Raising Once 
More Before Authorities 


The hearing in Pittsburgh before Lieut.-Col. Francis 
R. Shunk, of the Corps of Engineers, U. S. A., on the 
petition of the river interests that the bridges over the 
Allegheny River in Pittsburgh harbor be raised, was con- 
cluded Feb. 4. The testimony and arguments in this 
venerable case, which has been before three secretaries 
of war since 1900, will now be forwarded, with recom- 
mendations, through the Chief of Engineers, U. S. A., 
to Secretary of War Garrison. The final decision as to 
whether these bridges constitute “unreasonable obstruc- 
tions to navigation,” under the act of 1899, lies with the 
Secretary of War. In the past the army engineers 
invariably found that the bridges were unreasonably 
obstructive, and Secretaries Root, Taft and Dickinson 
as consistently failed to approve their findings. 

The reopening of the case was based largely on a 
proviso attached to an appropriation of $300,000 for the 
further improvement of the Allegheny River in 1913, 
which said that this sum should not be available until 
the Secretary of War should have received assurances 
from the owners that the bridges would be raised and 
modified in accordance with the recommendations of the 
Board of Engineers in 1909. On the opening day of 
the hearing there was a large delegation of upper Alle- 
xheny River men present, whose spokesman unexpectedly 
and dramatically announced that they had reached the 
conclusion that they had been double-crossed by the 
Ohio River men and “knifed” by their supposed friends 
when the troublesome proviso was inserted. “Give us 
slack water,” he declared, “and we will get the traffic 
under these bridges all right.” 

Prior to 1910 there were six privately owned toll 
bridges and two railroad bridges—those of the Penn- 
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sylvania Co. and the Baltimore & Ohio R.R.—fighting 
the proposed changes. Immediately following the deci- 
sion of Secretary of War Dickinson that he would not 
order the bridges raised, however, Allegany County ac- 
quired ownership of the highway bridges by condemnation, 
at a cost of $2,500,000. At the hearing just finished, 
the County of Allegany, the City of Pittsburgh and the 
Pennsylvania Co. joined in the defense, the Baltimore & 
Ohio in the meantime having been obliged to plan for the 
raising of its bridge in connection with the grade-crossiny 
elimination at 33rd and Liberty St. 

The existing structures comprise three steel truss 
bridges, one wrought-iron eye-bar suspension and one 
wrought-iron continuous-truss bridge and two covered 
wooden Burr arch-and-truss bridges. These have clear 
ances of from 33 to 35 ft. above the pool level created 
by Davis Island dam in the Ohio River, though in the 
case of the 43rd St. bridge, farthest upstream, this clear 
ance has been reduced to 27 ft. 6 in. by the construction 
just below it of a slack-water dam by the Government. 
The proposed changes would involve raising all the 
bridges to provide a minimum clearance of 47 ft. and 
further changes in the position and width of the channel 
spans that would necessitate the complete reconstruc- 
tion of the highway bridges. The county presented an 
estimate of $3,000,000 as the cost of rebuilding and 
the city $3,500,000 as its probable burden for property 
damage and construction incident to raising the streets 
on the approaches to provide grades not over 3%. The 
plans for proposed bridges, offered by the United States 
Engineer Office to meet its requirements, had contem- 
plated 4144 to 5% grades on the channel spans, which 
were attacked by the municipal authorities as imprac- 
ticable for such main-traveled bridges. 

% 
Court of Appeals Upholds the 


Thacher Bridge Patent 


The United States Circuit. Court of Appeals, fourth 
circuit, on Feb. 2, 1916, upheld the well-known Edwin 
Thacher patent on reinforced-concrete bridges by affirm- 
ing the lower-court decision in favor of Mr. Thacher in 
his suit against the City of Baltimore, Jan. 28, 1915. 

The Thacher patent, No. 617,615, applied for Oct. 
16, 1896, granted Jan. 10, 1899, is for a reinforced- 
concrete arch in which the reinforcement of rods is 
“embedded in concrete near the outer and inner surfaces 
of the arch in such a manner as to assist the concrete 
in resisting the thrusts and bending moments to which 
the arch is subjected.” The suit for infringement against 
Baltimore was on account of the Fallsway Viaduct in 
that city. In the suit only previous foreign and domestic 
patents were cited, and with these before him the judge 
declared that the patent was valid and the city bridge 
an infringement. 

The Court of Appeals decision by Judges Pritchard, 
Knapp and Woods, “affirmed the decree of the District 
Court on the reasoning in the opinion of the court.” 
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Submerged Steel Water Main 

at Minneapolis, Minn. 

A 48-in. riveted steel water main is to be laid in a 
channel beneath the Mississippi River at Minneapolis, 
Minn., to increase the water-supply of South Minne- 
apolis. The crossing will be at a point 1,000 ft. below 
the lower tailrace of St. Anthony’s Falls. At this point 
the river banks are precipitate and rocky, the current 
of the river is swift and the bed of the river is composed 
of broken limestone to a depth of 40 ft. or more. The 
pipe will be laid with its top 5 ft. below the present water 
surface. An attempt will be made to dig the trench by 
means of a clamshell bucket, supported on a cribbing of 
steel I-beams. The pipe will be laid in sections 30 ft. 
long, supported and lowered as each section is added. 
The crossing is 1,500 ft. in length, and it will terminate 
at each end in vertical shafts. There are already four 
water mains across the Mississippi at Minneapolis. One 
of these is 16 in. in diameter, two are 24 in., and one 
is 50 in. The new 48-in. steel crossing will connect with 
6 mi. of 48-in. pipe laid during the last season between 
the river and a reservoir. The first 114 mi. of main 
from the reservoir is of cast-iron pipe, and the remain- 
ing 4144 mi. is of lock-bar steel pipe. J. A. Jensen is 
supervisor of water-works at Minneapolis, and F. W. 
Cappelen is city engineer. 

4 
Mayor Curley Condemned by 
Boston Engineers 

Seven leading Boston civil engineers have spoken in no 
uncertain terms of Mayor Curley’s recent decapitation 
of 17 employees, mostly engineers, in the Public Works 
Department of that city (see Engineering News, Jan. 27, 
1916, pages 184 and 193). The engineers who united in 
a strong protest against this action were Frederic P. 
Stearns, Desmond FitzGerald, Henry F. Bryant, Charles 
T. Main, Harrison P. Eddy, Frank A. Barbour and Ed- 
ward C. Sherman. These engineers express the opinion 
that in the action mentioned Mayor Curley “struck a dis- 
astrous blow, which not only affects most seriously the 
present efficiency of the department, but will, unless it is 
counteracted, lower the standard of efficiency to a still 
greater extent in the future.” The seven engineers point 
out that most of the men discharged on 48-hr. notice 
were civil engineers, a number of whom held responsible 
positions and that: 


It is apparent that when 17 experienced, efficient men 
holding such positions are simultaneously removed, the fact 
offers a strong presumption that the removal must have been 
made without just cause and contrary to the spirit and intent 
of the state law for protecting persons included in the classi- 
fied civil service. 


After pointing out that in their opinion the alleged 
abolition of the offices held by these 17 men was only a 
“subterfuge, because the work performed by these men 
must continue,” the statement issued by the seven engi- 
neers continues: 


We believe that these removals are contrary to the spirit 
and intent of the law and should meet with a most earnest 
protest from every citizen of Boston and from all who believe 
in the maintenance of an official civil service. rs 

We especially commend the action of three of the men in 
contesting the action of the mayor, and we believe that they 
deserve the active support of all public-spirited citizens who 
are interested in securing the best pussible results for the 
city in the matter of good sewers, streets and adequate fire 
protection and the other phases of the work of the Public 
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Works Department which are so essential to the health and 
well-being of every citizen of Boston. 

Every citizen should realize that at the perfunctory hearing 
given four of these men by the Commissioner of Public Works 
he was obliged to admit that there was no question as to 
their efficiency. 

The statement next refers to the custom prevalent in 
Boston of promoting civil engineers from the lower to 
the higher grades of the city service and continues: 

This practice has brought to the service of the city and 
retained in it for many years engineers who were both trust- 
worthy and qualified for their work, but the recent action of 
Mayor Curley in removing without just cause men who have 
given loyal service for a long term of years meant not only 
that competent engineers will refuse to enter the service of 
the city in the future, but that those still in the service will 
be anxious to leave as soon as opportunity offers for other 
employment. 

To show that the seven engineers who are making this 
protest held no special brief for members of the engineer- 
ing profession, the seven engineers say that “the princi- 
ples involved are equally applicable to trained men in 
charge of other branches of the service.” 

That an able and successful politician like Mayor 
Curley would strike back was to be expected; but it is 
surprising to find not only how weak his attempted self- 
justification is, but also that, whereas in announcement 
and utterances at the time the decapitation took place 
he spoke boldly about the action as being his own, in his 
reply he seems to try to shift the responsibility and to 
make out that it was really a case of one engineer sitting 
in judgment upon others in the interest of efficiency. 
Thus he says: 

The Commissioner of Public Works discharged those whose 
services he deemed unnecessary. He is an engineer himself 
and presumably knows how many engineers his department 
requires as well as which engineers may best be dispensed 
with. In other words, he has both knowledge of the situation 
and responsibility combined. 

Mistaking the action of the seven engineers for that of 
the Boston Society of Engineers, the Mayor continues: 

The action of the Society of Engineers, therefore, reduced 
to its simplest terms, is a protest of a body unfamiliar with 
the premises, and without responsibility, against the action of 
a competent engineer. . . . The Engineers’ Society, like 
other societies we have in Boston, is an ardent advocate of 
economy, but when the economy strikes members of their own 
profession they raise a howl that can be heard across the 
continent. 

What they desire is economy at the expense of the other 
fellow. When one of their societies discharged day laborers 
in the City of Boston by the hundred the Boston Society of 
Engineers was singularly silent. 


The mayor’s reply contained more of much the same 
sort, but enough has been quoted from it to show his 
line of reasoning and the vigor and picturesqueness of 
his language—also to make it obvious that he mistake 
the spirit of the protest. 


% 


Rogers Pass Tunnel Progress 


The progress record of the Rogers Pass tunnel on the 
Canadian Pacific Ry., from July to December, is given 
herewith. This supplements the previous record and the 
note on the holing through of this great tunnel, in 
Engineering News, Nov. 11, 1915, and Jan. 6, 1916. 

July 29 to Sept. 2 to Sept.30to Oct. 20to Total 


' 


Sept. 2 om 30 Oct. 28 Dec. 2 Dec. 2 
‘t. 


‘t. Ft. Ft. Ft. 

East End: 

Pioneer heading.....(Complete) . , j aire oe 10,740 

Main heading. . ° 1,455 1,381 1,049 1,429 11,858 

Main tunnel........ 690 672 669 806 8,053 
West End: 

Pee bene; COD inks aw eae aa as 8,870 

Main heading... . . 1,400 1,151 1,109 783 11,912 

Main tunnel........ 951 706 699 840 6,950 
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Minneapolis To Spend a Million 
on Day-Labor Paving 


Continuing its plan of pavement construction by day 
labor, the City of Minneapolis proposes to lay about 
1916, at an estimated 
Except for a comparatively small 
amount of brick, all the new pavement will be of 314- 
und 4-in. creosoted Southern long-leaf pine blocks laid 


100.000 sq.vd. of pavements in 
1.060.000. 


cost of 


on concrete. With the first favorable weather Ellis R. 
Dutton, assistant city engineer in charge of paving, 
expects to put 1? paving crews to work. Double the 


equipment now owned by the city will be purchased. 
The highest amount of paving work done previously 
$650,000 1913. unavoidable 
delavs, the total of the 1915 paving operations was only 
$450,000. 


Was worth in 


Owing to 
Other day-labor municipal projects in Minne- 
the total for municipal construction 
1916 above $3,000,000. 


apolis will) bring 


under this plan in 
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Three-Hinged Concrete Bridge 
Fails by Undermining 


A three-hinged reinforced-concrete bridge of the 


Thomas type, across the San Diego River just north of 
San Diego, Calif., was destroved by floods on Jan. 27. 


This tvpe of bridge is the one in which half-arch ribs are 


cast on the ground and raised into place against spring 





Piles, 25'long 
ONE PIER AND ARCH OF THE OLD TOWN BRIDGE 
and crown hinges, the superstructure then being cast in 
place on the ribs, with liberal use of precast members 


for struts, beams, ete. 

The bridge in question is on the road 
to Los Angeles, at Old Town. It was built in 1914 and 
was designed by Thomas & Post, of Los Angeles. The 
the spans are shown in the accompanying 
John L. 


engineer who was on the bridge observing its progressive 


from San Diego 


details of one ot 


sketch, forwarded by Bacon, of San Diego, an 
failure up to a few minutes before its collapse. 

The bridge had three 100-ft. spans and was a three- 
hinged arch structure with piers resting on piles about 


25 ft. long. 


The river bed is of sand and silt extending 
to a great depth and is entirely dry during the summer 
The elevation of the stream bed before the flood 


was about 3 ft. 


months, 
above tidewater, and the piles were cut 
off about 4 ft. below. The soffit of the arches at the crown 
was at 15.54 ft. elevation. 

The San Diego River flows from mountains 30 to 50 
mi. back from the coast, rising to elevations of 1,000 to 
6.000 ft. These conditions produce a heavy rainfall at 


the headwaters and rapid runoff. It is probable that the 
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volume and force of the flood were so great as to scour 
the river channel at the bridge te great depth and under- 
mine the piles. 

Apparently one of the two river piers was first under- 
mined by the rushing water and commenced to sink, 
the first indicafion being the gradual lowering of the road- 
way at the crown of the middle arch opening. The expan- 
joint in the roadway over the other river pier 
then began to open: about an hour later the joints in the 
concrete top rail began to spall under compression, and 
a half-hour later the central arch dropped, immediately 
followed by the two adjoining arches and the two river 
piers. 


sion 
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Ohio, Mississippi, ArKansas 
and White River Floods 


Cumulative effects of rainfall from time to time since 
the middle of December, 1915, have caused both the 
Ohio and Mississippi Rivers to be in flood at their junc- 
tion at Cairo, IL. with the likelihood that the Arkansas, 
White and Mississippi will also be in flood at one time 
at the junction of these three rivers. KE. M. Markham, 
Major, Corps of Engineers, U. S. A., Memphis, Tenn., 
in reviewing for Engineering News elsewhere in this issue 
the flood conditions in the lower Mississippi as far south 
as the mouth of the White River, states that on Feb. 5 
there were indications of a flood plane from Cairo to 
the White River that would be only a foot lower than 
that of 1913. 

The character and elfect of tlood conditions on the 
Arkansas and White Rivers, including conditions at Little 
Rock, have been summarized for Engineering News by 
Klliott J. Dent, Major, Corps of Engineers, Rg eO es. Bikes 
Little Rock, Ark., under date of Feb. 6, as follows: 


The 
and 


branches of the 
Oklahoma 
Jan. 21 


upper Arkansas River in 
rose 6 to 14 ft. on Jan. 21, and 7 to 18 ft. on 
and 22. On Jan. 27 to 31 rainfall was general on all 
the watersheds of the Little Rock district, with 5 in. of 
precipitation at Little Rock. In the River the 
flood caught the of the The 

Little Rock was 27.3 ft. on Feb. 3, compared with 
a maximum recorded stage of 29.1 ft. The White River at 
Batesville rose 29 ft. from Jan. 27 to Feb. 1, reaching a stage 
of 38.1 ft. against a record of 37.5 ft. Newport 
was flooded Feb. 1, but is dry now (Feb. 6). 

The Arkansas River below Moscow and the White River 
below Devall Bluff affected by backwater from the 
Mississippi. he Helena gage showed a 48- to 52-ft. level. 
The levees on the south bank. of the Arkansas River below 
Pine Bluff were overtopped or breached at several points. 
Water flowing south to Bayou Bartholomew flooded Grady, 
Varner, Gould and Dumas, causing much hardship through 
exposure and the loss of many head of stock. Trouble is 
now (Feb. 6) feared from McGehee to Arkansas City. The 
Clarendon levee broke Saturday night, Feb. 5, but a serious 
condition is not probable. 

The White River locks were slightly damaged. About 1,500 
ft. of revetment was lost at Pine Bluff (see “Engineering 
News,” Jan. 14, 1909, p. 47), and many levees were breached. 

The Cotton Belt R.R. line was flooded near Clarendon. The 
extent of the damage is unknown, but is believed to be slight. 
The Rock Island R.R. tracks are flooded in the vicinity of 
Newport, resulting in slight damage. There are some wash- 
outs in the White River bottom. The tracks of the Missouri 
River system between McGehee and the Arkansas River and 
between McGehee and Grady are flooded, but the extent of 
the damage has not yet been reported here. Water is rising 
over the tracks at Arkansas City. 

The railway line from Little Rock to Memphis was blocked 
12 hr., owing to a washout. The line from Little Rock to 
St. Louis was overflowed and washed out near Newport, and 
passengers on the marooned train were rescued by motor 
boat. The damage to the railroad line up the White River 
from Newport is as yet unknown. Two bridges were lost 


Kansas 


Arkansas 
first flood. 


second crest rive: 


stage at 


maximum 


were 
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near Gibson. The total damage to the Missouri Pacific is 
probably $200,000. 


At St. Louis, Mo., 4.65 in. of rain fell from Jan. 27% 


to 31, distributed by days as follows: 0.55, 0.10, 0.75, 
2.5, 1.20. The rain came on top of a thaw, and the 
ground was saturated. The River des Peres and the 
Meramee River were high, but not so high as they were 
last August. Train service on the Frisco and Missouri 
Pacific lines, which follow the Meramec Valley, was an- 
nulled from the morning of Jan. 30 to the evening of 
Feb. 1, but no serious damage was done to the railroads. 

The Mississippi River rose to the extraordinary stage 
of 33 on the St. Louis gage, which was 3 ft. above the 
danger line. January high-water levels for the last 15 
vr. have been: 1903, 11 ft. 1904 and 1906, 15 ft 
1907 and 1910, 10 ft. 

The contractors on the Mill Creek sewer, St. Louis, 
had to meet a combination of high water in the Missis- 
sippl ana heavy rainfall. To stop seepage of the river 
water into the eastern tunnel heading, part of the heading 
was bulkheaded off and tlooded. 


“> 
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Erie Railroad Appoints New 
Chief Engineer 


Robert Stevens Parsons, M. Am. Soc. C. E., since 1914 
General Manager, at Cleveland, of the Ohio Grand Divi- 
sion of the Erie R.R.. now known as the Erie Lines West. 
has been appointed Chief Engineer of the company, with 
headquarters at New York City. He was born at Hoho- 
kus, N. J., and is a graduate of Rutgers College, from 
which institution he received the degree of civil engineer 
in 1897. 

In 1895 Mr. Parsons entered the service of the Erie as 
a rodman and the following vear was made Assistant 





‘ROBERT STEVENS PARSONS 
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Engineer. Three vears later.he became Division Engine: 

of the New York, Susquehanna & Western R.R. In 1905 
he was appointed Engineer of Maintenance-of-Way of the 
Erie and in 1906 became Assistant General Superintend- 
ent of the road. He was promoted to Superintendent 


t 


of the Susguehanna Division in 1907 and in 1910 was 
transferred in the same capacity to the New York Divi- 
sion. On Jan. 1, 1913, Mr. Parsons was appointed 


Assistant General Manager of the Lines East of B 


sulfalo 
and Salamanca, with headquarters at New York City, 
and a vear later was appointed to the position of General 


Manager at Cleveland, which he has occupied until his 


present appointment. 


A 150,000-Gal. Activated-Sludge Plant to treat 


ec packing- 

town sewage was put into operation the latter part of Janu 

ary by the Sanitary District of Chicago, under the direction 

of Langdon Pearse, division engineer, and Dr. Arthur J 
Lederer, chemist 

Nearly 3,000,000 Cu.Vd. of Exeavation in 11 weeks is the 


record of the dredges working on the Panama Canal slides. 
The total output in the 11 weeks ending Jan. 10 was 2,907,492 
cu.vd Besides this primar excavation, 264,317 cu.yd of 


material was rehandled dur 


ing that time by the dredges 


Federal Aid to State Road Construction is 


provided for in 
a bill that passed the House of 


Representatives on Jan. 25 by 
a vote of 281 to 81. The bill, which was introduced by Mr 


Shackleford, of Missouri, carries an appropriation of $25,000,- 


000 and is framed on similar lines to the Shackleford bill that 


passed the House in the last Congress, but failed in the Senate 
The Reported. Partial Failure of the 


Sweetwater dam, neat 
San Diego, in the flood of Jan 


27, was really the failure of 


in earth dike about half a mile from the large concrete dam 
\ short extension of the concrete dam at the north end, 


consisting of an earth- and rock-fill 


with a conerete core 
wall, was also washed out The 


level of the water in the 
reservoir was lowered about 20 ft. by 


these breaks, leaving a 
depth of about 78 ft. 


A Rapid-Transit Investigation is expected to 
in Chicago as soon as a board of 
for this purpose. It has been 


go forward 
engineers can be appointed 
incorrectly reported that such 
named, by a subcommittee of 


transportation The facts of 
the case are that the subcommittee has 


a board has been appointed, or 
the council committee on local 
recommended to the 
committee that the investigating board consist of the follow 
ing engineers: Bion J. Arnold, of Chicago; William Barclay 
Parsons, of New York City; and Robert Ridgeway, of the New 
York Public Service Commission. These names must be 
accepted by the council and approved by the mayor to make 
them official. The purpose of this investigation is to have the 
engineers report to the city upon a comprehensive and inter- 
related system of local transportation, including the existing 
surface and elevated lines and the proposed subways. 

New York Subway Progress—On Feb. 2 the south tube in 
the Old Slip-Clark St. tunnel was “holed through” on the 
Manhattan side to the southern end of the William St. sub- 
way. The connection was made about 750 ft. west of the 
East River, at the junction of the two contracts—that for the 
tunnel under the river, held by the Flinn-O’Rourke Co., and 
that for the William St. subway, held by Smith, Hauser & 
MaclIsaac. It is now possible to walk through the tunnel from 
the air lock 350 ft. from the river edge into the completed 
structure in William St. The easterly end of the tunnel is 
now out under the East River to a point about 150 ft. from 
the bulkhead line. This line is for operation by the Inter- 
borough Rapid Transit Co. It leaves the Seventh Ave. subway 
at Park Place and runs under Park Place, the United States 
Post Office, Beekman St. and William St. to a junction witn 
the tunnel at Old Slip. From Old Siip the line passes under 
the East River to Clark St., Brooklyn, and up Clark and 
Willoughby St. to a connection with the existing subway near 
Borough Hall. 

A Phenomenal Snowfall and Low Temperature prevailed 
over the North Pacific Coast all the way from Alaska to 
California during the month of January. In the lower alti- 
tudes of the coast section of Mregon and Washington, the fall 
of any quantity of snow isa rarity. Logging work in Eastern 
Canada and the northern United States is generally carried on 
entirely in the winter and is dependent upon a good snowfali 
The Pacific coast production, however, is carried on by other 
methods entirely and the heavy snowfall of January reduced 
the lumber production of Oregon and Washington for the 
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month to one-fifth of the normal. In Seattle, Wash., the snow 
conditions were exceptionally severe, the average snow on 
the ground at one time being 30 in. In the drifts, which 
reached a depth of from 4 to 7 ft., the weight of snow varied 
from 10 lb. per cu.ft. on top to 20 Ib. in the lower sections. 
The dome of St. James Cathedral, a steel structure of 40-ft. 
span, collapsed, due to the weight of snow on a lower roof 
framing into the columns that held the dome. One of these 
columns was the original place of failure. 


Water-Power Legislation by the 
anxiously awaited by those in charge of a number of very 
large water-power enterprises. House Bill No. 408, generally 
known as the Ferris bill and framed on lines similar to the 
Ferris bill which passed the House in the last Congress, 
passed the House on Jan. 8. This bill empowers the Secretary 
of the Interior to lease public lands of the United States for 
water-power development for periods of not more than 50 yr., 
such leases to be irrevocable except for breach of their terms. 
Control of corporations developing power under such leases is 
to lie with the public-service commisisons of the states where 
the plant is located; or if no such commission exists, with the 
Secretary of the Interior. At the expiration of the lease the 
United States may take over the property, paying therefor 
its reasonable value plus the expenditure on water rights, 
rights-of-way, ete., but not including payments for intangible 
elements. Rentals collected under the leases are to accrue 
to the reclamation fund The Senate has also before it the 
Mvers bill (No. 1060), framed on similar lines but differing in 
some details 


present Congress is 


Frozen Concrete again appears to be the cause of a build- 
ing collapse in the case of the wreck of the factory building 
at Rockford, Ill, on Nov. 19. The fall of the floors caused the 
death of two men, and the verdi¢t of the coroner’s jury has 
just been rendered. The building was for Shanhouse & Sons. 
The were 17x21 ft., with T-in. slabs enlarged to 
11 in. in thickness around the column heads and reinforced 
by the Barton spider-web system. The first floor had been 
poured about six weeks before, and since that time there had 
been some very cold weather. The second floor was poured 
on the day previous to the accident (Nov. 18), so that this 
concrete had had no time to set. Nov. 19 was a very wet 
day. At the time of the accident the forms and falsework 
under the first floor were being removed. The first indi- 
cation of failure noticed (by a man beneath this floor) was a 
crack through one of the 11-in. column heads, Then the floor 
collapsed and the forms and fresh concrete of the upper 
floor fell with it, stripping clear of the steel reinforce- 
ment. The column heads of the first floor were sheared 
off. An investigation was made by C. C. Stowell, of Rockford, 
on behalf of the owners of the building, the contractor and 
the architect. Another investigation was made by Ernest 
McCullough, of Chicago, on behalf of the Barton Spider Web 
System Co. The former testified before the coroner’s jury 
that there was considerable frost in the concre‘’‘e slab and 
that the concrete was very porous, owing to the use of an 
excess of water in order to make the concrete flow readily 
around the reinforcing rods. The proportions were good, 
but in pouring the concrete the heavier gravel separated 
from the sand and grout. Samples tested at the laboratory 
of the University of Illinois showed insufficient strength. 
There were not sufficient supports to hold the slab rigidly 
during the period of setting. In Mr. Stowell’s opinion the ac- 
cident was due to premature removal of the falsework sup- 
porting the forms, the weather having retarded the setting 
of the concrete. Similar conclusions were given in a report 
by Mr. McCullough, who also recommended that the remain- 
ing parts of the floor should be torn down. The verdict 
of the jury (Dec. 29) was that the death of the two men was 
due to removal of the supports of the first floor before the 
concrete had properly set. It recommended also that the 
city pass a building ordinance and provide for a qualified 
building inspector to enforce its provisions. 


floor spans 
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Mr. Charles S. Hervey, Deputy Comptroller of the City of 
New York, has been appointed Public Service Commissioner 
of the First District of the State of New York. 


Mr. Julius Adler, formerly connected with the Philadelphia 
Highway Department, has been appointed Engineer of Tests 


of the Pennsylvania State Highway Department. 


Mr. John T. Gephart, Jr., Engineer of Construction of the 
Pennsylvania State Highway Department, has resigned to 
become Consulting Engineer of Fayette County, Pennsylvania. 
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Mr. E. C. Waldvogel, who has been connected 
Yale & Towne Manufacturing Co., of New York. 
past 11 yr., has been appointed General Manager of ; 
pany. 

Mr. Travis H. Whitney, present Secretary of th 
Service Commission for the First District of the Stat: 
York, has been appointed Public Service Commiss 
succeed J, Sergeant Cram, whose term expired Feb. | 

Prof. Harry H. Stoek, M. Am. Inst. M. E., head 
Department of Mining Engineering of the University 
nois, has been appointed a member of the Illinois St 
ing Investigation Commission, which is‘to consider le; 
affecting the mining interests. 


Mr. Charles E. Jenkins, M. Am. Soc. C. E., for 11 y 
Engineer of Maintenance-of-Way of the Easton Tra: 
Easton, Penn., has been appointed Chief Engineer of : 
high Valley Transit Co. at Allentown, Penn., to suc: 
W. W. Wysor, who recently resigned. 


Mr. F. A. Dunham announces the incorporation 
I. A. Dunham-Clarin Co., with offices at 109 Park Ave. 
field, N. J. The company will continue the civil-engi: 
and surveying business conducted for 42 years by Mr: 
ham. Mr. David X. Clarin has been head engineer 
Dunham for the past five years. 


Mr. Angus M. Hibbard, Fel. Am. Inst. E. E., for 18 
General Manager of the Chicago Telephone Co. and 1 
years with the American Telephone and Telegraph Co., (hj- 
cago, has opened an office as Consulting Engineer in th: 
Telephone Building in that city and will make a specialty 
efficiency investigations and arbitration work. 


Mr. John H. Lewis, Assoc. M. Am. Soc. C. E., State Engi 
neer of Oregon, has been given complete supervision of the 
state roads and bridges. He has placed E. I. Cantine, M. Am 
Soc. C. E., contractor, of Portland, in charge of road work 
and has abolished the state bridge engineer’s office upon 
the resignation of H. W. Holmes, Assoc. M. Am. Soc. ©. E,, 
who will enter private practice. 


Mr. Clarence W. Marsh has opened an office as consulting 
and chemical engineer at 201 Devonshire St., Boston, Mass 
For the past 12 yr. he has served as Chief Engineer and 
Special Investigator, and as Director, of the Hooker Chemi- 
cal Co. and the Development and Funding Co., of New York 
Mr. Marsh has specialized in the manufacture of electrolyti 
caustic soda, bleach and chlorine products. 


Mr. Fred Lavis, M. Am. Soc. C. E., Consulting 
New York City, has become associated with the American 
International Corporation in an advisory capacity in regard 
to railway and general development projects in Central and 
South America. Mr. Lavis has had a wide experience on 
railway location and construction and for several years past 
has been engaged in making examinations of railway projects 
for financial institutions, both of this country and of Europ: 


Messrs. H. K. Barrows, M. Am. Soc. C. E., and C. B. Breed, 
M. Am. Soc. C. E., announce the dissolution of the firm of 
Barrows & Breed, 6 Beacon St., Boston, Mass. Mr. Barrows 
and Mr. Breed will occupy joint offices at the same address 
Mr. Barrows will continue his practice as a consulting hy- 
draulic engineer, giving special attention to water power, 
water-supply and sewerage. Mr. Breed will continue his 
general practice as consulting engineer, specializing in rail- 
road, structural and municipal projects. 


Engineer, 


Mr. Charles F. Schulz, Commissioner of Water, Cleveland, 
Ohio, will be retired on Mar. 1 in accordance with a plan 
of the new city administration to pass an ordinance combin- 
ing the water and lighting departments of the city, with an 
alleged saving of Mr. Schulz’ salary of $5,000 and clerk time 
Mr. Schulz has been in the city service for 34 years and was 
for many years civil engineer of the water-works. For the 
present the water-works will be in charge of Charles P 
Jaeger, Deputy Commissioner of Water. 


Mr. John Miller, Assistant Engineer with J. C. Bland 
Engineer of Bridges, Pennsylvania Lines West of Pittsburgh, 
at Pittsburgh, has resigned to accept a position in the Bridsé 
Department of the Great Eastern Ry. of England, unde! 
H. W. Thornton, General Manager, formerly with the Long 
Island R.R. Mr. Miller, who is a graduate in engineering of 
the Royal University of Ireland, taught for some time in the 
Engineering Department of the City and Guilds of London 
College and has been for six years in the Bridge Department 
of the Pennsylvania company. 


Maj. Horton W. Stickle, who in August of last year took 
charge of the United States Engineer Office at Baltimo' 
has retired from the army, becoming automatically a lieuten- 
ant-colonel. Major Stickle was transferred from Wilmington", 
N. C., to the Baltimore office, which embraces the greater p''t 
of Chesapeake Bay and its tributaries, soon after which !e 
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to be retired under the law allowing engineer officers 


of army who have served three years on the Panama 
Cc to do so at the advanced rating. It is stated that Colonel 
St will connect himself with a New York contracting 

Edmund F. Saxton, recently Assistant Director of the 
De tment of Wharves, Docks and Ferries ef Philadelphia, 


has ened offices to conduct a general consulting engineer- 
ing ictice, in the Pennsylvania Building, Philadelphia. He 


will be associated with Mr. John Meigs, M. Am. Soc. C. E., 


formerly Director of the Department of Wharves, Docks and 
Fe! s of Philadelphia. Special attention will be given to 
nunicipal problems, valuations, railways, ocean and river 


ind wharves, design, testing, supervision and construc- 
tion of general work. Projects in Latin-American countries 
1! be solicited. Mr. Sexton was formerly Chief Engineer 
ef the United Railways of Yucatan, including the port of 
Progreso. 
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Oswald Jackson, civil engineer, died at his home in New 
York City, on Jan. 30, at 45 years of age. Mr. Jackson was 
, graduate of Columbia University, class of 1892. 

George Way Swinburne, M. Am. Soc. C. E., 
the Sterilization Co., of Newark, N. 
East Orange, N. J., on Feb. 3. 
was born in en ie & 


associated with 
J., died at his home in 
He was 57 years of age and 


Bryant, Factory Manager of the Standard Weld- 
ng Co., Cleveland, Ohio, died at the Post Graduate Hospital, 
New York City, on Jan. 31. Mr. Bryant was widely known 
is an authority on automobile rims. He was born in 1869. 
Thomas J. Allen, engineer and railroad and bridge builder, 
lied at his home in Netcong, N. J., on Feb. 4, in his sixty-fifth 
vear. With his father and brother Mr. Allen built the coal 
docks of the Lackawanna R.R. at Port Morris, N. Y. He also 
constructed a number of bridges in South America, Mexico 
nd this country. 
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COMING MEETINGS 


NINTH CHICAGO CEMENT SHOW. 


Feb. 12-19. First Infantry Armory and Coliseum. Secy., 


R. F. Hall, 208 South La Salle St., Chicago, Il. 
CONNECTICUT SOCIETY OF CIVIL ENGINEERS. 

Feb. 14-15. Annual meeting at New Haven. Sec . Fred- 
erick Jackson, Chamber of Commerce Bldg., Ne Ww Haven, 
Conn. 

RUILDING INSPECTORS’ CONFERENCE. 

= 14-15. In Chicago. Secy., S. J. “Williams, Madison, 

Vis. 
AMERICAN CONCRETE INSTITUTE. 
Feb. 14-17. Annual convention in Chicago. Secy., John M. 


Goodell, 1418 Walnut St., Philadelphia, Penn. 
\MERICAN INSTITUTE OF MINING ENGINEERS. 


Feb. 14-17. Annual meeting in New York City. Secy., 
Bradley Stoughton, 29 W. 39th St., New York City. 
ASSOCIATION OF ONTARIO LAND SURVEYORS. 
Feb. 15. Annual meeting in Toronto, Can. Secy., L. V. 
Rorke, Parliament Building, Toronto, Ont. 
see CONFERENCE ON CONCRETE ROAD 
TILDING. 
Feb. 15-18. At Chicago. Secy., J. P. Beck, 208 South La Salle 


St., Chicago, Ill. 


IOWA ENGINEERING SOCIETY. 


Feb. 16-18. Annual meeting at Des Moines. .Secy., J. H. 
Dunlap, Iowa City, Iowa. 
NEW ENGLAND ASSOCIATION OF GAS ENGINEERS 
Feb. 16. Annual meeting in Boston. Secy., N. W. Gifford, 


38 Central Sq., East Boston, Mass. 


AME RICAN CONCRETE PIPE ASSOCIATION. 
Feb. 17-18. Annual convention in Chicago. 
Hanson, 538 South Clark St., Chicago, Ill. 


ID un HO SOCIETY OF ENGINEERS. 


b. 21-23. Annual meeting in Burley. Secy., I. F. Shaffner, 
Boise, Idaho. 


ARKANSAS ENGINEERING SOCIETY. 
Feb, 22-23. Annual meeting at Helena. Secy., W. 
Citizens Bank Building, Pine Bluff, Ark. 


AMERICAN ROAD BUILDERS’ ASSOCIATION. 
I 28 to Mar. 3. Annual convention in Pittsburgh. Secy., 
L. Powers, 150 Nasau St., New York City. 


"INC NE SERING SOCIETY OF WISCONSIN. 
Fel), 25-26. Annual meeting in Madison. Secy., L. 
dison, Wis. 


Secy., E. S. 


J. Parkes, 


S. Smith, 
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American Road Builders’ Association—At the annual meet- 
ing, held on Feb. 4, the following officers were elected: 
dent, Col. E. A. Stevens, Commissioner of Public Roads of 
New Jersey; first vice-president, Arthur W. Dean, Chief Engi- 
neer, Massachusetts Highway Commission; second vice-presi- 


Presi- 


dent, Austin B. Fletcher, State Highway Engineer of Cali- 
fornia; third vice-president, William H. Connell, Chief, Bu- 
reau of Highways and Street Cleaning, Philadelphia, Penn.; 


secretary, E. L. Powers, Editor of “Good Roads"; treasurer, 


W. W. Crosby, Consulting Engineer, Baltimore, Md.; directors 
for three years—R. Keith Compton, Charles W. Gates, James 
H. MacDonald, R. A. Meeker, William D. Uhler, Frank M 


Williams. The office of the secretary is at 150 Nassau St., 
New York City. The executive committee of the association 
has issued a statement regarding the published claim that the 
association, in arranging for a meeting in Pittsburgh on 
Feb. 28, has violated an agreement made with the American 
Highway Association. The executive committee of the Amer- 
ican Road Builders’ Association claims that the promise made 
to the supporters of the joint congress held at Oakland, Calif., 
in September last, was that neither would hold 
any other convention during the year 1915. The officers of 
the Road Builders’ Association had for some time been plan- 
ning to change the date of their annual meeting so that it 
will be held before the opening of the road-building season 
instead of after it and decided to make the change this 
year. The committee therefore believes that the association 
has not violated either the letter or the spirit of any agree- 
ment in scheduling its meeting for Feb. 28, 1916 


association 


The New England Water-Works Association will meet on 
Feb. 9 in Boston, at the Hotel Brunswick, to discuss the 
Causes of Explosions of Domestic Boilers” and the “Progress 
of Water Sterilization in Maryland.” 


The Nashville Section of the Engineering Association 
of the South now holds weekly lunch meetings, instead of the 
monthly meetings held previously. It is intended that 
jects of general importance shall be discussed at the lunch- 


sub- 


eons. John Howe Peyton is president of the section. 
Mississippi Valley Terminal League—The second annual 
convention will be held at the Planters Hotel, St. Louis, Mo., 


Feb. 16. The purpose of the association is to stimulate cities 
and towns to provide suitable waterfront facilities for steam- 
ers and freight handling. teports will be presented show- 
ing what various cities along the Mississippi River are doing 


in the way of providing such water terminals. C. F. Perry, 
Quincey, Ill., is secretary. 
American Institute of Consulting Engineers—An_ error 


oceurred in the report of the annual meeting, published on 
page 143 of the issue of Jan. 20. The result of the letter ballot 
announced at the meeting was the election of the following 
members of the institute’s council: Dr. George F. Swain, Dr. 
Alexander C..Humphreys, Samuel Whinery and F. A.. Molitor. 
The president and other officers of the institute will be elected 
by the council at its Srst meeting in February. 


will hold its sev- 
Engineering Build- 
Among the papers to be 
Engineers and Contrac- 


The Engineering Society of Wisconsin 
enth annual meeting Feb. 25 to 26, at the 
ing of the University of Wisconsin. 
presented are: "‘The Relation of 
tors’‘; “Some Phases of the Wisconsin Building Code Work,” 
by S. J. Williams; “Asphalt Concrete Pavements,” “Flood Pro- 
tection at Dayton,” and “Surface Treatment of Old Macadam.” 
The secretary is Leonard S. Smith, Madison, Wis. 


The Albany Society of Civil Engineers held its annual 
meeting on Jan. 25 at Keeler’s Hotel, Albany. Among the 
speakers of the evening were Frank R. Lanagan, City Engi- 
neer of Albany, and Robert E. Horton. George A. Ricker was 
toastmaster. The officers elected for the ensuing year were: 
President, Rupert Sturtevant; vice-presidents, John E. Byron, 
Stephen B. Vernon and Roy G. Finch; treasurer, Horatio 8. 
Mattimore; librarian, Wilber E. Anderson; and secretary, 
Ernest G. Raynor. 


Engineers Society of Western Pennsylvania—The annual 
meeting of the society was held on the evening of Jan. 18 in 
the society rooms, Oliver Building, Pittsburgh. The following 
new officers were seated: President, Samuel E. Duff, Consult- 
ing Engineer; vice-president, W. E. Snyder, Mechanical En- 
gineer, American Steel and Wire Co.; treasurer, Dr. Albert E. 
Frost, Registrar, University of Pittsburgh; directors, Henry 
B. James, Assistant Manager of Engineering, Westinghouse 
Electric and Manufacturing Co., and W. E. Mott, Professor of 
Civil Engineering in the Carnegie Institute of Technology 
Dr. Frost was started on his thirty-sixth consecutive year as 
treasurer, having succeeded William Kent, author of the 
“Mechanical Engineer’s Pocket Book.” The usual reports of 
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the mechanical, structural, metallurgical and mining sections 
were presented by their respective chairmen, besides reports 
of the standing and special committees. F. N. Speller 
ported for the Committee on Engineering Education, which 
conducts an annual competition in engineering problems par- 
ticipated in by students from a number of technical institu- 
tions; there were over 200 participating students this year. A 
committee has been working on the subject of getting a 100-ft. 
standard bar installed in the new City and County Building. 
Louis P. Blum, of the engineering firm of W. G. Wilkins Co., 
reported for this committee. Arrangements have been con- 
cluded with the officials of the city and county whereby a 
room 13x108 ft. has been apart in the basement for the 
installation of a 100-ft. bar Retiring President 
Stucki read an interesting 


re- 


set 
standard 


address. 
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New Light Rock Drill 
A drill that may be used either mounted in a screw-feed 
shell or with a flexible handle to be manipulated by hand is 
the latest product of the Denver Rock Drill Manufacturing 
Co., of Denver, Colo The drill uses hollow steel and is 
constructed to deliver air and water separately or simultane- 
ously under pressure to the bottom of the drill hole. When 
wet drilling is not required, the water equipment may be 


replaced by a “blow-gun,” which forces compressed air instead 
of water into the drill hole. The compressed air for blowing 
out chips is independent of the air that drives the 
hammer. 

The 


less and uses compressed air expansively. 


entirely 


the “Dreadnought,” is valve- 
The hammer cannot 
strike either end of the cylinder, even when the drill steel is 
not the full turned on 
safely Rotation is accomplished by ated 


machine, which is called 


against rock, and can be 


pressure 


mechanism — loc 





MOUNTED 
HAND-OPERATED 


“DREADNOUGHT”’ DRILL AND 


entirely in the front head Two keys prevent the hammer 
from revolving in the cylinder, while rifling grooves on the 
reduced front part engage in the rifle-nut, turning the latter 


removed without dismount- 
the spring handle, 


The chuck may be 
When 


at each stroke. 


ing the drill shaft. equipped with 


the drill weighs 83 Ib.; when mounted in its screw shell, the 
weight is 140 Ib. The chucks furnished take 1% and 1\% 
steels. The drill proper can be removed from the feed shell 


by taking off two bolts. The drill has been tried out both in 
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drifting and in shaft sinking, and is light enoue 
by one man in sinking. 
> > om 
Plummet Adjuster Saves Time 

The time and energy wasted in tying and ur 
in the plumb-bob string of a transit and by th« 
these knots made such an impression on Clinton I 
of Washington, D. C., that he has devised what 
“Autoset Plummet Adjuster,” 
which is just now ready for the 
market. Mr. Alexander states 
that when this adjuster is at- 
tached to the transit plumb-bob 
string, the plumb bob 
quickly shifted up or down with 
hand while the other is 
shifting the transit head to po- 
sition over the tack, or center 
point This relieves the tran- 
sitman from excessive stooping 
and bending and from tying and 
untying the knotted strings in 
order to. obtain the proper 
plummet height. 

The bob 


> 






can be 


one 


Li 
i aha ad 


- 
~ 
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is held 
and at the height 
quired by gripping the 


true * 
re- j 

part of 

the plummet string that passes 
| 


plumb 


<—e 
ee 


positive 


through the center of the ad- 
juster. A slight pressure of 

the thumb and finger on the 

side springs releases the string bE 
and permits several feet of free << _ 
up-and-down movement of the \ ZA 
plumb bob while holding the "Zl 
adjuster, which grips instantly 

when the pressure is released. La 
The adjuster will hold either a \ 

thick or a thin plummet string 

light or a heavy transit 
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oF ee DEVICE FOR QUICKLY 


bob. It is manufactured and ADJUSTING TRANSIT 

sold by:the Autoset Co., 467 ¢ PLUMB BOR 

St., Washington, D. C. ts acta 
e-e s 


Combination Post-Hole Tool 
To reduce the number of tools carried by a post, o1 


erection gang, a combination implement called the Gohee 
Digger” has been devised by the Triple Tool Co., of Jacksor 
ville, Ill. A simple curved blade with a hardened eye iy 


lat surfaces 


The eve has three 


pivoted to a steel-shod handle. 





=. 





“GOHEEN” POST-HOLE TOOL 
against which a leaf spring in the handle bears, to hold the 
blade fixed on any one of three positions. The tool is 
with the blade straight, as a spade; with the blade at right 
with the blade at 45°, for ditching. 

7 * > 

Portable Vise Stand and Bender 

A handy portable vise, and rod or pipe bender has been 
put out by H. P. Martin & Sons, Owensboro, Ky. The stand 
body is made of No. 16 sheet steel braced with angles. The 
legs are of %-in. pipe and slip into sockets in the body The 
front legs are nearly vertical to prevent interference with 
work: the rear legs are spread for stability. On the body 
are mounted a pipe vise and bending chuck, the latter acting 
also as a guide and rest for the former. 
cs as 7 

Pipe-Thawing Machine 

An outfit for thawing frozen house and service pipes, hy- 
drants, sewers and conduits by a stream of hot water 'S be- 
ing marketed by the Burbank Thawing Machine ©o., 24 
Custom House St., Boston. A force pump (with air chamber), 
pipe-coil heater, gasoline burner and fuel tank, are " ounted 
on a single base plate. A flexible pipe leads the hot-water 
stream to a spray head, or nozzle. The whole outfit thus as- 


sembled weighs 125 Ib. 


used 


angles, as a spoon; and 























Crane Working as Dredge 
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Plant for New Ocean Terminals Now U1 


Sand & Gravel Handling Crane 


Ac \ 


pr Bie bea - . ee 
tL. wrigatl 


oo 
=f 


oe 


—_ 
— 


Concrete Mixing Plant 


Q 


Power House einforcement Be 


Block, Handling Crane 
Cement Shed 


._ = 


Pe 
Co 1 oe 


. = i 
. ss a toll 


te need 


i 
— 


<. a; 


Ne me aga 
s a rs Tl = “Gig 


eal 












; ing Plant 


Power House | Reinforcement Bending Shop 


i 
PY 


eS 
re all 


_ 


Supplement to Engineering News, Feb. 10, 1916, Vol. 75, No. 6. 


Nova Scotia 








